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Editorial 


Dues and Contributions 

You wUI see a new line on the dues notice that you will 
shortly. It calls attention to AQU’s fundraising ef~ 
tat The needs of AGU, like those of any other organlza- 
m or Individual, have risen both with Inflation and with the 
JLftyoi our activities. Dues have not risen since 1968. 
Kfeil, AGU has chosen to rely on pricing Its services, 
* 4,83 journals and meetings, on a cost recovery basis; 
t^only ihose who participate in an activity are charged 
wfj tn thle way, dues, which could be an economic barrier 
tftfieentry level, can be kept as low as possible, 
h recent years, Inflationary Increases have reduced the 
Union's ability to build an adequate reserve. As a result we 
»bss certain about AGU's ability to continue to sen/e our 
ftcjpHnes in the face of economic and technological chai- 
ses. In particular, I am concerned about the effects of 
Ranging technology on scholarly communication. Pioneer- 
ki areas involving expensive technology should be left 
bribe most part to our big brothers, such as the American 
ICtarical Society, the American Institute of Physics, and 
; t» Institute of Electrical and Electronics Engineers. But ws 
duI work with them In supporting roles and have the re- 
ft sources to take up desirable options as they are proved vi- 


able; otherwise, we will be burled. The loss to science and 
scientists would bs Irreparable, for without the revenue 
from our communication activities there Is no AGU. 

The AGU-GIFT fundraising snort was launched In order 
to build a reasonable reserve for the Union. Articulation of 
the need for the reserve and objectives of the drive were 
the first steps taken by the Council Committee on Financial 
Resources and the AGU-GIFT Steering Committee. The 
primary objective of the current drive Is to raise $1,000,000 
through the membership over the 5-year period ending In 
1985. When this effort is well underway an additional goal 
will be set for institutional support of the Union. You might 
ask *How can the membership of the Union give 
$1,000,0007' 

The AGU has over 13,000 dues-paylng members. To 
speak In terms of averages for a moment, $1,000,000 
spread over 13,000 members during 5 years requires only 
$15 tram each member each year. Of course, averages in 
a case like this are almost meaningless except as a rough 
guide and as an aid in visualizing the problem. Surely, this 
calculation makes our goal seem somewhat less stagger- 
ing. 

In an effort to give all members an easy way to contrib- 
ute, an entry has been made on each dues notice specify- 


ing a voluntary contribution of $10, This is a strictly volun- 
tary contribution, and the amount is only a suggestion. The 
important thing is that each member share in the effort. A 
high level of participation is essential to providing continu- 
ing momentum for future efforts, especially the attempt lo 
gain institutional support. It is my hope that for every mem- 
ber who feels that the contribution is too high for his or her 
particular circumstances there will be another who will be 
moved to give more. More than half of the AGU-GIFT goal 
could be met In this way over the next 5 years. 

These contributions are, in some ways, simitar to a vol- 
untary increase In dues, but they differ from dues in a very 
material way. Every contribution made in this way or 
through supporting membership will be credited as a contri- 
bution to AGU-GIFT. Dues are used for current operating 
needs, while AGU-GIFT is building a reserve lhat will pre- 
pare AGU to meet future challenges. You may specify. If 
you like, that your contribution be dedicated to the endow- 
ment fund or lo another special purpose. With your partici- 
pation, the Union will gird Itself for whatever tomorrow 
brings. Join every other AGU member and show your sup- 
port with a contribution that reflects the value of AGU lo 
you. 


Fred Spllhaus 


News 


i 
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Dynamics Explorer Launched 

The Dynamics Explorer A and B (now 1 and 2) space- 
craft were launched Into coplanar orbits from the Western 
Test Range at Vandenberg Air Force Base in California on 
August 3, 1981, at 0956 UT. Although the orbits of the 
spacecraft are lower than expected, the change should not 
mpede attaining the project's goals. 

'Al orbital parameters ars nominal except the apogees, 
•♦■eh, due to a short second burn of the second stage, are 
K»er than planned, 1 said Robert A. Hoffman, project sclen- 
ts), al the Goddard Space Flight Center. 

DE-f will move In a high orbit, carrying video cameras to 
(holograph the changing patterns of the northern lights. 
Meanwhile, DE-2 will skim above the atmosphere from pole 
topoto. In Its lower orbit, It will move much faster and will 
make many more observations of the polar regions. Also, it 
»-1pass through the upper atmosphere and Ionosphere to 
insure the Intense, external disturbances. 
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The orbit of the DE-1 Is 575 km by 23,163 km (Instead of 
24,875 km) and that of the DE-2 Is 609 km by 1012 km (in- 
stead of 1300 km). All major objectives of the mission 
should bs achieved with the actual orbits, Hoffman told 
Eos. In addition, instrument activation is proceeding as 
scheduled with all Instruments on the DE-2 expected to be 
ready for operations before the end o! August. 

The spin axis of DE-1 Is being magnetically torqued, 
Hoffman explained, to orbit normal, after which the long 
wire antennas and Instrument booms will be erected and 
the spin rate adjusted to about 10 rpm. Completion of these 
activities is expected In mid September. 

Ail spacecraft systems are operating normally, Hoffman 
reported, except one of two battery charger control circuits 
on DE-2. Nevertheless, the DE team believes the battery 
will be functional. 'Operational workarounds are being de- 
veloped to utilize this battery,' he said. 

The goal of the Dynamics Explorer program, according to 
NASA, Is to enhance the understanding of the processes 
by which energy from the sun, In the form of light waves 
and matter, flows through Interplanetary space, enters the 
region around the earth controlled by the magnetic forces 
from the magnetosphere, and eventually Is deposited in the 
earth's upper atmosphere. This phenomenon produces the 
aurora, affects radio transmission, and might influence ba- 
sic weather patterns. Information collected during the mis- 
sion will lay the foundation for a four-satellite mission, 
dubbed Origin of Plasmas in the Earth’s Neighborhood 
(OPEN), scheduled for the middle of the decade.® 
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Diamonds in the Outer Planets 

The results of space exploration over the last 2 years 
have provoked considerable and widespread interest, 
among geosclentists, In the interiors of the outer planets. 
Even new data on remote Uranus and Neptune are becom- 
ing available, and so it Is not unusual to expect a round ol 
new speculation on their Interior compositions and proper- 
ties. In a very recent article in Nature {292, 435-436, 

1981), one of the most eminent theoretical physicists In the 
field of gas thermodynamics at high pressure has devel- 
oped a model of the layered structures ol Uranus and Nep- 
tune. Marvin Ross of the University ol California (Lawrence 
Livermore National Laboratory), faking Into account the 
knowledge that the outer planets have an Inner layer, or 
mantle, consisting of forms ol water, methane, and ammo- 
nia (in addition to various proportions of hydrogen plus heli- 
um In solar abundance), suggests that there could be a 
process that forms diamonds and metallic compounds. In 
the Nature article, entitled ’The Ice Layer In Uranus and 
Neptune— Diamonds In the Sky?,' Ross makes a serious 
analysis of existing shock wave and theoretical daia on 
methane, carbon, and hydrogen with which he compared 
the Interior of Uranus (Neptune is very Mar. ha says ■ 
The results could have far reaching Implications In the the- 
ory and understanding oMhe solar system. The postulation 
properties of the mantles of Uranus and Neptune could 
cause magnetic fields and the generation o radto waves. 

Whal Ross suggests is that the ice mantles of Uranus 
«nd NaDtune, being under Intense pressure and tempera- 
: £ (Xhly moSlOOp K. 0 .M.O lU .have dissocial- 
ed Into carbon and hydrogen, which could form metallic di- 
amond crystals. Under these conditions water and ammo- 
ntobecome fully Ionized, a condition lhat would mean the 
absence of molecular compounds. In Uranus and Neptune, 
Ftoss concedes that In a flufd.of Ionized waler and ammo- 
Sfdlamonds would be gravitationally unstable and 
would settle to form a dense layer. • . 

^oss notes that magnetic fields could term n the mantles 
of UrSus and Neptune and that the motion of charged 1 par- 
, SdesTrapped in the magnetic fields would generate radio 
stanal8. Radio signals may have been detected from Ura- 
The full Consequences of Ross' findings are not yet 
l u g Dolnts out that oarbon in Uranus and Nep- 

liute«17% of the mass. A conducting (metaillcl 
carbon layer could have a significant effect.— PMS 


Geo barometers Clarify Crustal Doubling 

Two University ol Chicago geochemists report whal they 
believe Is confirming evidence ter the crustal-doubling the- 
ory. The theory, which could explain the great height of the 
Himalayas, says lhat parts of several continents were once 
buried to a depth of 35 km, the entire thickness of the 
earth's crust. 

Robert C. Newton, professor of geology, and Dexter Per- 
kins III, a postdoctoral research associate, report in an arti- 
cle in the July 15 Nature that they have developed geoba- 
rometers. or formulas, lhat relate the compositions of min- 
erals in rock to the pressure at which the rock crystallized. 
By determining the pressure, they can calculate the depth 
al which the rocks were formed. Newton and Perkins base 
their work on granulile rocks (found in Europe, Asia, North 
America, and Australia), which contain pyroxenes, plagio- 
clase, game!, and quartz. Thermodynamic measurements, 

(News cont. on page 634 ) 
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(News coni, from page 633) 


I. Continental Collision. Imminent 


Shelf Sediments 


Upper Mantle 

IE. Collision Actual, t 
Subsequent Uplift^Q 


•;N* 


HI. Precam br ion Crust Today 
Granulite Terrone 


Those three panels Bhow the progressive changes of two conii- 

nonlal plates as they undergo crustal doubling. (See explanation In 

the text.) 

taken over a period of yeara by Newton end Ole J. Kleppa, 
a physical chemfsl at Chicago, were used to derive the 
geobarometers. 

Newton and Perkins found that the surface granules 
from the worldwide sampling sites had been subjected to 
pressures of about 8 kbar, or about (hat which would be 
expected at the base of normal earth crust, about 35 km 
deep. 

The most plausible method for sending Ihose rocks to 
such depths and retrieving (hem is through crustal dou- 
bling,' Newton said. 

Crustal doubling occurc when continents on the earth's 
plates collide, as shown in the first panel of the diagram. 

One continental plate subducts for a short distance under 
the other. A master raull, depicted as the dashed line In 
panel 2, or a series of less conspicuous faults can accom- 
modate the uplift, Newton explained. But because the con- 
tinents are buoyant, he continued, high elevations are cre- 
ated; great topographic heights, such as those of the Hima- 
layas, are reached quickly with respect to geologic Ume. 
Granulile terrane that once covered the subducted plate is 
Ihen buried under a full thickness of the earth's crust. 

These greatly elevated areas erode quickly, as seen in 
panel 3, leaving Ihe previously deep-buried rocks exposed. 

This exposed granulile terrane consistently shows evi- 
dence of having been buried and subjected to pressures of 
8 kbar. They also are rich in continental shelf sediments, 
Newton told Eos. There is no question, he added, that 
these granules tong ago had been deposited on ihe sur- 
face. 

Newton and Perkins also report that. Calculation of pres- 
sures for several terrenes shows that the geobarometBrs 
yield reasonable and consistent results for the enlire range 
of crustal pressures.' Other geobarometers. such as the 
one based on the reaction ol cordierite to game!, sllliman- 
ite, and quartz, are limited by the pressure ranges to which 
they can be used accurately.— BTR £ 


National Technology Foundation Proposal 

A bill that would combine sections of the National Sci- 
ence Foundalion and the Department of Commerce into e 
National Technology Foundalion was introduced in June by 
Rep. George E. Brown, Jr. (D-Calif.), chairman ol the 
House Science and Technology Committee. Purpose of the 
foundation would be to 'promote Ihe advance ol technolo- 
gy, technological Innovation, technology utilization, and the 
supply ol technological manpower for the improvement ol 
the oconomic. environmental, and social well-being ol the 
United States.' The bill has been sent to congressional 
committee. 

'Among other things. Ihe National Technology Founda- 
tion would recognize the importance of engineering and 
help harness its potential.' Brown fold the House. 

The foundation would comprise a National Technology 
Board, a director's office. and six functional offices: Small 
Business. Institutional and Manpower Development, Tech- 
nology Policy find Analysts. Intergovernmental Technology 
Engineering, and National Programs. 

Under the bill, nine offices, services, and agencies would 
be transferred to the foundation. The National Bureau or 
Standards, Ihe Patent and Trademark Office, the National 
Technical information Service, the OHice ol Industrial Tech- 
nology, end the Center for (he Utilization ol Federal Tech- 
nology would move from the Department of Commerce. 

The Nation al Scfence Foundation Would lurn over lo the 
proposed foundation its Directorate for Engineering, DM- : 
slon of Industrial Science and Technological Innovation, in- 
tergovernmental Programs Section, and Ihe OHice of Small 
Business Research and -Development. 

The bill (H.R. 3749) is a revised version of a similar bill 
Introduced In the 96th Congrefes. The newer version ' takes’ - 
Into account the reorganization ol NSF to Include an engi- 
neering directorate. — 877? £ : ■■ r 


NSF and NASA Budgets Increased 

Research budgets of several of the federal government 
agencies were Increased significantly over the Reagan ad- 
mlnislra! Ion's requests In the House of Representative's ap- 
propriations bill H.R. 4034. These budgets had been re- 
moved tram the Reagan administration’s omnibus reconcil- 
iation bill, and Ihus there were worries expressed that cer- 
tain research funding could be In jeopardy. The rationale 
was that because the requests were voted on Individually 
on Ihe floor of Ihe House, many sections of the budgets 
would be subjected to extra scrutiny, which would lead to 
more cuts. 

The National Science Foundation (NSF) budget request 
had been cut and reordered by the Office of Management 
and Budget (OMB) by making sharp reductions In pro- 
grams of the social sciences and In programs of science 
and engineering education. There were fears that these 
programs would be reinstated to the original request level, 
at the expense of the budgets of other research activities. 
These fears materialized, but only momentarily. Efforts to 
cut the research activities by the House Appropriations 
Committee were soundly defeated. The budget was sup- 
ported, with additional Increases to provide for the educa- 
tion programs, by a high margin, which Included most Re- 
publican and Democratic members of the House of Repre- 
sentatives. The overall NSF budget, as passed, has a total 
appropriation of $1103.5 million, compared with Ihe Admin- 
istration's request or $1033.5 million (the Fiscal Year 1981 
appropriation for the NSF was $1022.4 million). The House 
approved budget included increases of $44.9 million In re- 
search and $25.1 million In science and engineering educa- 
tion. included In the research budget Increase were recom- 
mendations by the House Appropriations Committee for 
support of the social sciences and for the international af- 
fairs programs. Also included In the recommendations was 
support of Interdisciplinary research programs that cut 
across the directorates of the NSF. 

The House Appropriations bill provided Increased support 
for the research budgets of the National Aeronautics and 
Space Administration (NASA). The Reagan administration 
has requested an overall research budget for NASA of 
$6122.2 million, an Increase of $599.5 million over the Fis- 
cal Year 1981 appropriation, mainly In the support ol the 
space shuttle. The House raised the budget to $6133.9 mil- 
lion. with the largest Increase going to research and devel- 
opment ($35 million Increase over the OMB request), but 
there were budget reductions In research and program 
management ($14.3 million reduction from the OMB re- 
quest) and In construction of facilities ($9 million reduction 
from the OMB request). The space shuttle program and re- 
lated research will benefit, as will many others, such as Ihe 
programs of technology utilization, energy technology and 
space research and technology. 

The budget of the Environmental Protection Agency 
(EPA) was also included in H.R. 4034. The EPA's budget 
was sharply reduced in the Reagan administration's re- 
quest, and even though it was Increased when the bill was 
introduced to the House floor, the total is still way down 
from last year's figure. The House approved a budget of 
$1201.5 million, compared with $1191.4 million in the Ad- 
mini slration s request, and $1351 million for the Fiscal Year 
1981 appropriation. 

Whether thB Increased research budgets will survive the 
final compromises after action by the Senate remains to be 
seen There js a graundswell of support in Congress for re- 
search at this time .— PMB 3 


Planning for Giving 


If your plan is for one year, plant rice- 
For ten years, plant trees; 

For a hundred years, educate people 


This ancient Chinese proverb 
stresses the importance of the 
role of AGU in the field of con- 
tinuing education. When the \ 

Committee on Financial Re- Afcwj 

sources made the recommenda- 

tlon that the Union should be on InTirT 

a firmer basis and the Council ■ . 1 

approved the 5-year fund drive, 

the vision was toward the fu- 

ture— decades at least— and far 

beyond 'rice' and 'trees.' 

A large percentage of AGU members contribute rwutoi 
and liberally to their alma maters. This financial 
universities and colleges Is essential. The donors arewd ; 
rewarded with the knowledge that their gifts are tobei^ 1 ] 
for education. j 

The same reward Is available for the donor to the AGu : 
Gift Fund to assure that the Union can continue to mm ij 
members by publishing the results of research and by Wo 
Ing stimulating meetings. Once the motivation to give Is j 
reached, the form of giving becomes Important. The to ; 
laws and regulations enable the donor to plan a series ol ! 
gifts over an extended period. That was one of Ihe reasons 
for the council support of the 5-year plan. The use of a 
pledge card indicates the ‘intention’ of the donor and ar- 
ables the steering committee to monitor the progress olfi 
appeal. 

We in geophysics have been fortunate and have pros- 
pered. The 'harvest has been good.' Whether It Is thelal 1 
of the year’ or the 'autumn of our lives,' let us make our 
plans for giving. 

Charles A. Wte 


Bachelor’s Degree Salary Report 

An update on salary offers to graduating college sartors 
Indicates sharp Increases for those with bachelor's degrees 
In engineering and science, according to the College Pto 
ment Council. 

Students majoring In petroleum engineering drewttietc 
offers: $26,852 per annum, an 11.8% Increase; someofet 
even lopped $30,000 per yearl Second-ranked chemical 
engineering, at $24,360, experienced a 12.7% gain. Stoce 
the July 1980 report, Increases In average salary offers kr 
the 1 1 bachelor's level engineering disciplines ranged to* 
10% to 14%. 

On the other hand, students majoring In humanities and 
social sciences, who make up about 33% of the graduates 
at the bachelor’s level, accounted for only 4% of ihe jot) t- 
fere reported In the survey, and their average beginning 
salary offers were only about half the top engineering sw- 
age— $13,992 for other social sciences, $14,448 for hu- 
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-urines and $16,440 for economics. Percentage in- 
Ses 'for these disciplines ranged from 8.8 to 12.1. 

The three business disciplines represented 22% of the 
hatoior's offers and reported Increases of over 9% to 11% 
JfLfags salary offers since a year ago. The highest aver- 
se offer In this group, $17,016 went to accounting majors. 

The seven scientific disciplines Included In the survey ac- 
axinled lor 9% of the bachelor's volume. Computer sci- 
ence continued to dominate this category In number of of- 
fers but commanded second place In terms of dollar value, 
uflh a reported annual average of $20,712, up 10.8%. The 
earth sciences and other physical sciences received the 
m dollar offer In this group. The annual average for this 
group was $22,152, which was 19.6% higher than the July 


row w 

At the master's level, chemical engineering recorded the 
Nghest average at $26,484 per year, up 13.4% since last 
*ar. MBA candidates with a technical undergraduate de- 
ms ranked second at $26,268 per year, an 1 1 .1% gain.— 
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Geophysicists 

Robert E. Cyphers, Jr., 65, a Life Member of AGU, died 
tfi June 4, 1980. He Joined AGU In 1941. 

Eugene Leonardon, a Life Member, died on March 30. 
1980. He joined AGU In 1933. 


New Publications 


Geophysical Monograph 24 AGU’s Latest 

Mechanical Behavior of 


gfe) Crustal Rocks 

Is The Handin Volume 


edited by N. L. Carter. M. Friedman. 
J. M. Logan. & D. W. Stearns 


An important addition to your library shelf. 

Dedicated lo John Handin, this volume serves as an up-to-date reference book for all re- 
seorchers concerned with the following topics: Earthquake mechanics: geothermal energy 
recovery: energy storage and waste Isolation; structural geology; experimental structural 
geology; experimental rock mechanics and rock rheology; geological, geophysical, engi- 
neering and mining rock mechanics. 

Tectonophyslcs Is a field of growing importance. This latest volume of the Geophyslcol 
Monograph Series Is an Importan! contribution to the scientific disciplines of mining, metal- 
lurgy. petroleum engineering, geoscience, geology, and related earth sciences. 

Twenty-six articles In all. 336 pages, fully Illustrated, $32.00 

Order from: L.C. No. 81-4626 


Order from: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


ISBN: 0-87590-049-6 
Cat. No.: GM2400 


The Geoloc 

O.V. Ager, John 
$44.95. 


t of Europe 

lley, New York, xix + 535 pp., 1980, 


Reviewed by A. M. Cel&l §engtir 

For many years Derek Ager has been responsible for or- 
ganizing and leading numerous delightful geological excur- 
sions In Europe; the reports of those undertaken under the 
aegis of the Geologists' Association have been published In 
tha proceedings ot the association, whereas countless oth- 
er excursions live only in the memories and field-books of 
those who have participated in them. The Geology of Eu- 
nme seems to be an outgrowth of its author's long-lasting 
love affair with his home continent (although he is an Is- 
larderl) and Is one of the most entertaining regional geolo- 
gy tooks I have ever read. Much of It appears to have 
grown out of the field-trip reports that Ager wrote for the 
Proceedings of the Geologists' Association. The book Is 
Europe as seen by a stratlgrapher-paiaeontologlst,' to 
Its author. In one of the friendliest and most candid 
prefaces to any geological work, Ager makes it clear that 
T*al he narrates throughout the book Is 'geology as it can 
be seen and as (he has) seen It (himself).' When I read 
through the book I was astonished to realize how much of 
4 be has really seen. On the spot comparisons of outcrops 
wth similar ones In other far-away places on the continent 
raveal a vast reserve of knowledge of the particulars of the 
9®togy of Europe. 

Following a useful map of the geological divisions of Eu- 
fopa used In this book and an equally useful stratigraphic 
tfiut showing all that the author believes to be 'standard' 
stratigraphic divisions and their most commonly used alter- 
atives from erathem to stage level. Ager discusses the 
J^aral physiography, structure, and stabilization history of 
mainly after Stllle's presentation In his Immortal 
mndtragen der Verglelchenden Tektonlk (1924), and ex- 
jjains how the now-famlllar tectonic divisions Eo-, Palaeo-, 
an d Neo-Europa were defined. He writes that 'these 
5™ r 10 lh 0 age of the last major orogenlc event affecting 
f rocks of the region concerned.’ In Stlllean terms (which 
roaka a lot of sense) his meaning would have been 


much clearer had he written last major alpinolype orogenlc 
event. As Stllle himself often pointed out, the entire central 
European area had undergone major germanotype orogen- 
ies during the Mesozoic (In Teutoburgerwald Stllle had In 
fact defined Ihe first of his famous orogenlc phases, that of 
the jungklmmerische I) yet it remains In Meso-Europa. 

Corresponding with Stllle's four-fold classification, the 
rest of the book Is divided into four major parts, each de- 
voted lo one of the major divisions. In Eo- Europe, Ihe Pre- 
cambrian shields and Phanerozolc platform regions are dis- 
cussed under three headings: the Fenno-Scandlan Shield, 
the Hebridean Province, and the East European Platform. 
Under Palaeo-Europa. Ager reviews the Caledonides and 
what he calls the 'Danish Triangle,' which Includes Ihe Bal- 
tic Plain, the North Sea Basin, and the Central British 
Block. Meso-Europa, part three of Ihe book, includes the 
Hercynlan chains of Europe plus the Urals. In pari lour, 
Neo-Europa, Ager follows very much the traditional Kober- 
Stllle classification of the Alpides Into northern Alpides and 
southern Alpides plus the Intervening intra-Alplde massifs 
and basins, with a Staubian exception of the ‘outer arcs.' 
Under this last category, Ihe Pyrenees, the Ebro Basin, the 
Provence, the Jura and the Franco-Swlss Plain, Crimea, 
and the Greater Caucasus are assembled. The common 
denominator that characterizes all these objects is that they 
‘seem separate and distinct from the main continuous boll.' 
a statement only strictly true In a topographic sense. Ager's 
choice of presentation of Neo-Europa is unfortunate be- 
cause it cuts through obvious palaeogeographic connec- 
tions and contuses the reader. At the end of every part, he 
presents a synopsis and Interpretation under the heading 
'general conclusions.' 

Although good humor permeates the text (statements, 
such as ‘Pyrenees are almost too good to be true,' are not 
rare In the book), and although a lot of Interesting cultural 
background Information Is given along with geology (along 
cultural lines I caught Ager once! It was his mistranslation 
of. DM Tas (p. 268) as ‘stones thrown from heaven'; It ac- 
tually jus! means obelisk with no reference from where it 
may have come), I have found the geological Information it- 
self unsatisfactory In terms of content and, not rarely, out- 
of-date. Sketchy outcrop descriptions are indeed Interest- 


ing, but they are often lelt 'hanging,' without having been 
woven Into a coherent local and/or regional picture. Many 
of the geological sketch-maps and cross sections also suf- 
fer from old age (such as Ihe cross section ot the Massif 
Centrals after Lobeck). On Ihe maps the lack of thrust sym- 
bols makes It impossible to see the relationships of units 
without having read the entire text, and even after that, in a 
tew cases, questions remain In the uninitiated readers' 
mind. But the reader definitely gels the idea of Ihe genuine 
complexities that baffle the field geologist. Also, for an intro- 
ductory book of this sort, synthetic straligraphical tables 
showing major lithologies, unconformities, deformation epi- 
sodes, etc. and correlation charts relating them to one an- 
other would have been of immense value lo the beginner, 
and would have been expected of an author who himself is 
a strallgrapher. Not a single stratigraphic column is to be 
found in Ihe entire book. 

In general, Tha Geology of Europe Is a useful introduc- 
tion lo European geology for traveling nonspecialisls. I 
would recommend it to all who wouid like to buy one book 
on Ihe geology of Europe (certainly way above the recent 
four-volume French compilation entitled Geology of the Eu- 
ropean Countries, even if there were no difference In 
prices) with the reservation that they would get exactly 
what the author promises: the geology as it can be seen. 
The weakest parts of the book are the regional correlations 
and the tectonic interpretations. Ager's preferred interpreta- 
tion of Ihe plate distribution in the Mediterranean and their 
principal directions of relative movement (without time con- 
straint, a naive concept in itself) is a good example of this 
weakness. 

Owing to deficiencies of this and other kinds listed 
above, I find it difficult to recommend the book as a text- 
book tor advanced courses In regional geology. Finally, the 
price of the hard-bound copy is a trifle loo steep tor the 
purposes for which the book was intended. A paperback 
version with a reduced price would have been much more 
suitable for many travelers and students. 

A M. Celdl §engOr, Department of Geological Sciences, 
State University of New York at Albany, Albany, New York. 
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POSITIONS AVAILABLE 

Positions In Physics ^{\ a *^^ aa J£ Ch 
Doslttons. particularly ot postdoctoral lew!. In Ihe 
area of sosce plasma physics with emphasis on 
numerlcSslmutetlon are available at 
Texas, Austin. ThlB emerging space 

nmun wBI have a strong Interaction with the fu 

ffijg&s&as 

Send resume to 

Prof. T. Ta]lma . 

Department of Physics 
Univertfty of Texas 

ITT^ l^n i^opportuntty employer. 

Earth end Atmospherte We^Jare^r^ , 

and de- ' 

teaching graduate cousin 

, camber 'I.'IW . ' .. wmino-. 


Research Assoelsts/ilectron Micro* 
probe. The Election Microscopy Center at Texas 
MM University invites application for the position 
ol electron microprobe specialist- Applicants should 
possess a working knowledge of W0S and EOS 
spectrometers and accompanying computer and 
software programs and preferably have had experi- 
ence In the geological sciences. 

The primary duties of Ihe position are to oversee 
and maintain (with the aid Of serves contracts) the 
election ml wo probe anff ancillary equipment and to 
assist in leaching graduate course laboratories 
dealing specifically with electron mtcroprobe analysis. 
Salary wlfl be a maximum ol $20,000/12 months. 
Applicant should send supporting data and letter 
of recommendation to: 

Dr. E. L. Thurston 
Texas A&M University 
Biological Sciences Bufldng 
College Station. Texas 77843 
Texas A&M is an equal opportunity rafema live 
action employer. 

Spaoe Phyalea Research petition. Appfr 
canto with background In Merptanalaiy apace, au- : 
roral and magnekwpherto research, and/or apace 
Instrumentation are Bought. Successful candidates 
will work with ISEE particle date and/or with auroral 
X-ray Imaging research that uses the newly devel- 
oped X-ray cameras. These positions have not , 
been Med and aie abatable now. Send your requ- . 
mfi to Professor George K. Parka, Space Sciences. 
Geophysics Progrm IWverBfty of Washington, 

: Seattle, Y/A 98186. / 

Tha University 1e an equal opportunity employer. 


University of HawelUFaeuttyPoalUena- The 
Department ol Geology and Geophysics and toe 
Hawaii tosutute ol Geophysics have openings tor 
tha 1981-1902 academic year. Rank la open de- 
pendent on quaJfflcationa. We are seeking persona 
who w* participate In our teaching and research 
program in any ot the tofcWtng areas: <1} structural 
geology and marina tedonioa; (2) hydrology and 
engineering geology. ( 9 ) marine aetemotogy. mag- 
netics, end gravity. To apply send a letter of inter- 
esL a current vita end 3 letters ot reference to Dr. 

S. O. Schtanger, Chairman, Department ot Geology 
and Geophysics. University of Hawaii, 2S2S Correa 
Road. Honolulu. Hawal 96822 (008-948-7826). or 
Dr. C. E. Heteley, Director, Hawal Institute ol Geo- 
physioe, flame address (808-948-0760). Open until 
IHM. 

Tha umyeraity of Hawaii to an affirmative action 

and equal opportunity employer. 

HMHrch PHlIknaialimelagy. . Applications 
an invttod lor two possible research positions In 
toe Institute tor Geophysics. University of Texas at 
AuBdn. an equal opportunity employer. 

Both positions Involve tteM work on seismograph 
networks In Latin American countries, analysis and . 
interpretation ol dais acquired from these networks 
end Mated aelsmologlcai studies In the Caribbean . - 
and South America. 

One Ph'.o. level and one B.8JM.S. leVei pgsl- [ V 
Dons are .available. Salary tor either position vriti bs ; 
arranged dapending on experience. Please send. . - 
Resume and Bibliography to Tostmatu Matumoto, . 
Institute kx Geophysics, University, ot Texas' at' / . .. 
Austin, 700 The Strang, GaWaaton, Taxis 77660.! 





636 EOS, vol. 62, no. 34, August 25, 1981 




i 


Assistant/ Associates Professor 

Mockay School of Mines 
University of Nevada-Iieno 

Ihe Department ul Geological Sciences invites 
applications lor the (enure track academic year 
poiiitnn of aulslanl or associate professor uf Go- 
,1 *°3V to leach uiulcritradualo mid gwrluare 
courses (M S. and Fh.f>.) We are v;eklny an nul- 
Standing person with potential [or teaching, estab- 
lishing new laboratories and concluding nnd su 
pen/felng research In the Basin ami Range and 
adjoining Provinces Publishable research will be 
expected. Areas of expertise within geology which 
will receive favorable consideration are structural 
geology, sedlmenfokigy, straUgraphy and carbon- 
ate petrology. 

The position will be filled In either January cw Au ■ 
gust 1982. depending on the availability of candi- 
dates. The Ph.D or equivalent degree is required. 
Salary and rank will depend on education and 
experience. Cnndiilates should send a letter ol 
application, list ol publications, statement ol 
leaching and research interests and Iranscripts 
and should arrange for at least three fetters of ref- 
erence to be sent to the Department, dosing 
data frit application Is November 15. 1981. Appli- 
cations n re to be sent to: Dr. L C Hsu. Chair- 
man. Faculty Search Committee. Department of 
Geological Sciences, Mnckay School or Mines. 
University of Nevada. Reno. NV 89557 
(AtlLvqJly of Nevada ts EOFJAAE 


University of California, San I a Barbara'At- 
alalant Profaaaot or Qaography. Tenure 
track position available July 1. 1902 Ph.D. required 
prior to Appointment. Strong commitment to re- 
search and teaching and good background in com- 
puter and mathematical quantitative skiHs required. 
Major area of specialization should bo cartography 
wdh other research and touching Intorwia in hu- 
man geography. Submit resume, bibliography, and 
names ol lltreo reteroee to: Dr. Reginald 0 Gol- 
ledge, Chairman. Department of Geography. Uni- 
versity of California. Santa Barbara. CA 93106 
Closing date: December 31, 1981. 

Equal opportunity-afflrmalive action employer. 

Faculty Positional University of Petroleum 
ft Minerals, Dhahran, Saudi Arabia. The 

Department ol Earth Sciences will have faculty po- 
sitrons open for the academic year 19B2-B3, start- 
ing • September 1902 in (ho following aroas 
a Hydrogeology 
b. Petroleum Geology 
c Geochemistry 
d Phoiogeolagy Geomorphatogy 
o Geophysics 

Minimum qualifications include Ph D degree plus 
Wold induslnal teaching experience 
Faculty wll be involved in both teaching and re- 
search. Ability to teach geologic flaw courses is 
partcutaity desired Good research facilities are 
available a n-i specialized equipment for approved 
research prefects may be acquired. Currant re- 
search includes sal- no deposits, snbkhahs region*/ 
structure, geotechnical properties ol local soil and 
rock types, it also includes micropaleomologicaJ-mi- 
crofaoes analysis, stratigraphical analysis of both 
surface end subsurface sections, computerized bib- 
liographies and geologic data barks, theoretical 
and applied studios of seismic surface waves, rock 
magnetism and paieomagnafsm. 

Language of instruction is English. 

M-nimum regular contract for two years, renew- 
able Competitive salaries and allowances. Air con- 
ditoned and furnished housing provided Free air 
transportation to and from Dhahran each year. At- 
tractive educational assistance grants for achoot- 
age dependent children ah earned income without 
Saudi taxes. Ten months duty each year with two 
months vacation with salary. There is also possibili- 
ty selection for university s ongoing summer pro- 
gram with good additional compensation 
Apply with complete resume on academic, pro- 
lessrona! and personal data, list ol references, pub- 
lications and research details, and with copies of 
degrees andor transcripts, including home and ol- 
fice addresses and telephone numbers to: 

University ol Petroleum 8 M.nerala 
Houston Office 

2223 West Loop South. Suite 4 to 
Houston. Texas 77027. 


Position In Reflection Selamology/Rica 
University, Houston, Texas. Tho Depart- 
ment or Geology plans to expand its geophysical 
program. Emphasis will be on reflection seismolo- 
gy. At this lime applications are far (he first of two 
open faculty positions The successful applicant will 
help in the search for and selection of the second 
faculty member. 

Your main responsibility will be to lead our de- 
pa rtmenl Into Ihe area ol modem reflection seis- 
mology. Your main leeching and research Interests 
should be in Ihe acquisition and processing ol re- 
flection seismic data. You should also help In de- 
veloping rigorous undergraduate and graduate cur- 
ricula. which are supported by the traditional 
strength ol the Math Sciences. Physics, and Electri- 
cal Engineering Departments at Rica. Enthusiasm 
lo work with and undertake some joint projects wflh 
ourgeofoglsls is essential. 

Our plane are to acquire a computer system con- 
figured lor high quality data processing. Substantial 
seed money lor this facility Is already In hard. Cra- 
alivo cooperation with Ihe oil and geophysical In- 
(baby In Houston, including e reasonable amount 
of consulting, is encouraged. Salary will be com- 
mensurate with qualifications and experience. 
Please send your curriculum vitae, a summary of 
experience In seismic processing, a etaiement of 
research Interests, end names ol three or more ref- 
erences to Dr. A. W. Bally. Chairman, Department 
ol Geology. Rice University, P.O. Box 1892, Hous- 
ton, Tgxbs 77001. Application deadline— October t, 
1981 

Rico Is an equal opportunity employer. 

Atmospheric Solentlst/Qroup Head. Senior 
alelf scientist posilmn available immediately at the 
NAIC'a Arecibo Observatory. The successful appli- 
cant will be eppoinled as Head of Ihe Atmospheric 
Screncos Group and will be expected to load that 
group and lo perform Independent research using 
tho Arecibo facilities. A Ph D. degree In atmospher- 
ic or physical sciences or radar engineering and a 
record of solid research accomplishments are re- 
quired Exporionco with radar studios of Ihe strato- 
sphere. mesosphere, and Ionosphere or with HF 
modifications of me ionosphere is desirable. Safary 
opon. Ploase send resume end names of at least 
throe references to Dr. Harold D. Crall, Jr.. Acting 
Director. NAIC Observatory. Space Scfences Build- 
ing. Cornell University. Ithaca. New York 14853. 
NAtC'Comell University are EOE/AAE 


Petroleum Qaophyalolat/New Zealand 
Oaologloar Survey. New Zealand Is undergo- 
ing major expansion of its energy resource Investi- 
gations Including prospecting for hydrocarbons. The 
Department of Scientific and Induslrlal Research, 
Ihe principle Government R 8 D Agency, and advi- 
sor to government and industry In Bclence and 
technology, has a vacancy In its Geological Survey 
for a seismic Interpreter. The position. In the Petro- 
leum and Basin Studies Section requires a person 
with a sound geological background primarily lor 
regional analysis for the Basin Studies Programme. 

Qualifications: A good 4 year bachelor's degree 
or higher, and at least 3 years petroleum explora- 
tion experience, are preferred. 

Safety: A aafary of up to NZS23.520 per annum 
te offered tor this position, depending on queHlice- 
tions and experience. 

Further information, application forma etc., may 
be obtained from the Ambassador Extraordinary 
and Plenipotentiary, New Zealand Embassy, Wash- 
ington D.C. Applicants should quote Vacancy No. 
2557 and forward applications, accompanied bv a 
resume, to: 

Tho Ambassador Extraordinary and Plenloo- 
tentiaiy 

New Zealand Embassy 
Observatory Circle. NW 
Washington DC 20008 
United States of America 

Closing date for applications November 3, 1981. 

City University ol New York, (Brooklyn 
C»llege)i Faeully Positions. The Depart- 
ment ol Geology anticipates Ailing several tenure 
back positions at Full Professor level. (Salary range 
up to 543,400). Highly qualified Individuate will be 

C ^ d “?i for d,8Un 9 uI *fwrf appointments at an 
additional $5,000. 

Wtote candidates who have distinguished them- 
selves In any field are welcome to contact us we 
are particularly Interested In openings In: energy re- 
sources (coaLpetroteum), exploration geophysics, 


environmental geology or hydrogeology, coastal 
aedlmontology, economic geofogy. 

Successful applicants will be required to institute 
an active research program, supervise Master's 
and Ph.D. theses. Nominations end applications 
with current vitae should be Bent to: Dr. S. Bhatta- 
chaiji, Chairman, Dept, of Geology, Brooklyn Col- 
lege ol City University of New York, Brooklyn, New 
York 11210. Positions open until filled. 

Brooklyn College, CUNY, Ib an affirmative action/ 
equal opportunity employer. 

Senior Faculty Position) Meteorology. 

Applications and nominations are Invited lor a sen- 
ior [acuity position In meteorology, at the University 
of Uleh. Eligible applicant will also be considered 
for chairperson of the department. Candidates must 
possess a Ph.D. in meteorology or a related disci- 
pline. Applicants should have teaching and re- 
search experience and be Interested in participating 
in both the graduate and undergraduate programs. 
Applicants should submit curriculum vitae and 
names of three professional references to; 

Dr. Jan Pae$e 
Search Committee 
Department ol Meteorology 
University ol Utah 
Sail Lake City. Utah 84112 
Deadline for applications November 30, 1981. 

The University ol Utah Is an affirmative acl/orv 
equal opportunity employer. 

California Bpaoo Institute, University of 
California, Santa Barbara) Research posi- 
tion In Remote Sensing. Basic and applied 
research In some combination of remote sensing of 
coastal zones, land UBB/Iand cover, natural and ag- 
ricultural vegetation, and soil moisture with skills In 
information systems, automated Image anafyete, 
and quantitative modelling. We seek an Indepen- 
dent worker with Ihe goal of deepening and widen- 
ing existing work In theae areas on this campus. 

Ph D. preferred. Flank and salary commensurate 
with experience. Closing dale: November 30, 1981. 
Submil: resume; a brief account of research Inter- 
ests; and names of three professional referees to 
Dr. David 8. Slmonatt, Department of Geography, 
University of California. Santa Barbara, California, 
83108. 

Ihe University of California, Santa Barbara. Is an 
equal opportunlty/Afflrmatlva Action employer. 

HYDROGEOLOGISTS 

Escape to Wisconsin 

Rnlduals Management Technology Is a consult- 
ing Arm specializing In the waste management 
field. Headquartered in Madison, Wisconsin, we 
currently work In more than 20 states. If you are 
Interested In waste management challenges facing 
the U.S. today— Interested In [outing minutes 
away from a major university— minutes away 
from great Fishing and outdoor recreation, then let 
us gel (o know you. Our rapid fourth has creat- 
'd openings In hydrogeology. Ideal candidates 
will have M.S. degree and 1-2 years experience 
In conducting hydrogeologic Investigations and 
above average skills In verbal and written com- 
munications. Induslrlal experience a plus. Re- 
sponalbUItiea Include design oi field Investigation 
propam. field work, data analysis, report writing, 
and work with Industrial and public sector clients. 

Be a team member working with engneers, 
chemists, and other technical personnel on 
ground water pollution projects, design of solid 
and hazardous waste landfills, and mine waste 
feasibility and disposal -plans. To be considered 
for these Immediate openings, send a letter with 
salary history, professional and persona] goals, 
and resume to Chief Hydrogeotoglst, David Nlch- 
ois, Residuals Management Technology, 1406 
E. Washington Avenue. Suite 124, Madison, Wls- 
conafn 53703. AA/EOE . ^ 

° C, * la ln °« oa h«ml*try/Un|. 
verally of Chicago. PoBl-doctoral position In- 
wMng | extraction of micro-samples from meteorites 
under dean conditions and analysis for major and 
hoce dements by Instrumental and radiochemical 
Mutate activation. GobJ Is to Investigate behavior 
ol tte elements during condensation ol the solar 
sywem. 

Experience In geological samples art asset In 
JJ52" ■ d ® nnte and In radtochemWiy a 
5215: , S8nd m a™ 1 namsa of two referees to 
Professor Lawrence Grossman. Department of 


Geophysical Sciences and Enrico Fermi ln.ii>, . 
University of Chicago, Chicago. UllnofeeoS?^ 
The University ol Chicago I. inmi 
tion/equal opportunlly employer. 


SERVICES 


Coal Deposits. If you are financing, pfannlnn 
exploring, drilling, or digging In connector! wifeL 
form of energy, you need this complete 
book about the world's coal deposlie. lncfode B S 
ducllon and reserves for mines. Hardcover 6 x o 
inches, 590 pages. Table of contents, drawfeos L 
dex, references, 1980. $158. Tatach Associate! 
Thunder Road, 8udbury, MA 01778, U8A. * 


COURSES 

MSA Amphlboioo Short Coureo. The Miner- 
aloglcal Society of America will sponsor a Short 
Course on Amphlboles and Other Hydrous Pyri- 
boles at Ihe Marydale Retreat Center In Erianaar 
Kentucky, Octobor 29 to November 1, 1981 before 
the MSA/G8A Annuel Mealing In Chidmau' Ohio 
Instructional Staff will be: 

J. B. Thompson, Jr. (Harvard)— PolyaomaHem 
and polytypfsm In pyriboles 
F. C. Hawthorne (Manitoba)— Crystal chemis- 
try of amphlboles 

S. Ghose (Unlv. Waehlnglon)-Subsolldus re- 
actions of amphlboles 

P. Robin son (Unlv. Massachusetts)— Amphl- 
botes ol metamorphlc rocks 
M. C. Gilbert (VPl)— Phase equilibria and am- 
phlbole8 of Igneous rocks 
D. fl. VBblen (Johns Hopklna) (Convenor and 
Editor)— Wtde-chaln prylboles 

T. ZolLal (Unlv. Minnesota)— Mineralogy of am- 
phlbote asbestos 

M. Roes (USGS) — Geological occurrence of 
amphlbole asbestos 

Contact: MSA, 2000 Florida Avenue. N.W.. Wash- 
ington, D.C. 20009. Telephone: 202/482-8913. 
Registration Deadline: October 1. 1981. 


STUDENT OPPORTUNITIES 


Reaearoh-Cum-Teaohlng Assistance 

Ships. Available In Space Physics and Atmo- 
spheric Science Programs. Stipend during academ- 
ic year la $777 per month and twice this rate during 
summer. Write to: G. G. Slvjee. Head Space Phys- 
ics and Atmospheric Science Program. Geophysi- 
cal Institute, University of Alaska. Fairbanks, AK 
8970 1 or call (907) 479-7058. 

Graduate Research Asalstantahlps In Civil 
Engineering. The Department of Civil Engineer- 
ing at Princeton University invites applications lor 
graduate study and research in the areas ol struc- 
tures and mechanics, transportation, water re- 
sources and engineering management Bystems 
leading to M.S.E. and Ph.D. degrees. Including tu- 
ition. annual research stipends range from $14,000 
to $15,000 and are offered to all admitted students 
requesting support. For details and application 
write: Ahmet S. Cakmak. Director of Graduate 
Studies, Department of Civil Engineering, Pnnceton 
University, Princeton. NJ 08544. 

Graduate Study In Spaas Physios end As- 
tronomy. Rice University Is pleased to offer Fel- 
lowships for entering graduate atudente In the De- 
partment of Space Physics and Astronomy. Excit- 
ing research la underway In Ihe fields of theoretical 
and experimental space plasma physics, magneto- 
spheres of the earth and planets, atmospheric and 
Ionospheric physics, laboratory studies of Rydberg 
atoms, laser research, apace solar power studies, 
end astronomy and astrophysics. 

The fellowships for first year students presently 
are $4546 laxfree for 9 months, plus tuition, and In- 
volve only 4-5 hours tutoring, grading, or Instruct- 
ing per week tor tour semesters. Research oasis- 
tanceshlpa for summers and aubaequanl years are 
generally available at $550 per month. Students 
with exceptional undergraduate records and GRE 
scores are eligible for an additional $1000 Presi- 
dential Recognition Award. Raises are expected for 
next year. 

Address Inquiries to: Dr. Patricia Reifl. Assistant 
Chairman, Department of Space Physics and As - 
Ironomy, Rice University, 77001. 



AGU 


Nominations for Officers 
1982-1984 

Uio Mowing nominees were presorted by 
#» Union and section nominating committees 
and wore accepted by the Council: 


President-ele ct 


Secretory 


President-ej ect 


signed by at least 1% of Ihe voting members 
of Ihe Union or section, as the case may be, 
and such petitions muet be received by the 
General Secretary by November 30, 1981- 
The number of names required to make a 
petition nomination Is as follows: Union, 13** 
Geodesy, 8; Geomagnetism and Paleomag- 
netlsm, 7; Hydrology, 23; Meteorology, 10; 
Oceanography, 18; Planetology, 8; Seismol- 
ogy, 13; Solar-Planetary Relationships, 
Tutm^uab,. 1 1 ■ awt v/ninanafoov. G60‘ 


Meteorology 


Cosmic Rays 

Shaktl P. Duggai 
Miriam A. Forman 

Ma fl f wtospheric Physics 

Theodors A. Fite 
Michael Schifc 

Soto & Interplanetary Physics 

Leonard F. Burfaga 
Bruce T. Taunriard, 

Tectonophy&a 


W Lawrence Gales 
Fred D. White 


Ronald L. La vole 

Ronald C. Taylor 


Oceanography 


Donald V. Hansen 
■Joseph L Reid 


Peter G. Brewer 
J. Dungan Smith 


Pnes/dent-dect 
Cha/tes L. Drake 
M. Gordon Wbfman 


Ptonetohgy 


L««noe A. Soderttom 
DavH W. Strangway 


Thomaa B. McCord 
J°s«Ph F. Vaverka 


Union: President-Elect 


Pres tierti-o/ect 


Secretary 


MWiael A. Chkinery 
Lynn R. Sytea 


Syron D. Taptey 
Pofr Vanttek 


John D. Bossier 
Robert F. Brammer 


Thomas H. Jordan 
Robert a Smith 


GrxrnagnetismPa&omagoebrn 

Christopher G. A. Harrison Ronald T. Menu 
Net D. Opdyke Maureen B. statoer 

Hptology 

R. Aten Freeze Thomas Maddock in 

Donald R. Nielson ErfcttWfrd , 


Georg© C. Reid 
Christopher T. Russel 


Aeronomy 




J- P- Doupnlk 


Ctimrtfa jL. Drpke. A member 
ajfx»1p5b; 56 years old, Dean of fli 
studies, associate dean of sciences 

'I'V- :■ . 
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nmtassor of earth sciences, Dartmouth Col- 
E?S]or interests: solid earth geophysics 
Xonlcs. B.S.E. in geological englnear- 
Jf Salon, 1948; Ph.D. In geology. Co- 
Swa 1958. Columbia faculty until 1969, at 
Sms professor and chairman: Depart- 
Geology, Dartmouth College since 
^ fSw: AGU, GSA, AAAS. RAS; mem- 
KpG. SEXG, SSA, Sigma XI, MTS. 
ifiiDHas been president GSA, on council 
If AAAS. on research committee of AAPG, 
^warning board of AGI. Served on many 
Sees chaired Office of Earth Scl- 
«caa US. Geodynamics Committee, Com- 
Se' Advisory to ESSA (NOAA), Panel on 
Swerve Estimates, U.S. National Com- 
difeeon Geology. Geophysics Study Com- 
nfltoe, all of NAS-NRC. Past president, In- 
wynion Commission on Geodynamlca, 
Kjsu -75 publications, 14 printed by AGU. 
Distinguished Lecturer: AAAS, AAPG; Hon- 
o/aty Member, Geological Society of France. 
Se^d as member of AGU Committee on In- 
amaltaial Partldpation; coeditor AGU 
Monograph 12; editor, Oeodynamlcs: Pro- 
fjiass and Prospects. 



It, Gordon Wolman. Age 56 and a 
member of the American Geophysical Union 
since 1954. He Is a professor of geography 
and chairman of thB Department of Geogra- 
phy and Environmental Engineering of The 
Johns Hopkins University. His areas of sci- 
entific Interest are geomorphology, In particu- 
lar, alluvial morphology, hydrology, sedimen- 
tation, water quality, and the relationship of 
naiural surficlal processes to alterations of 
Bie environment by man. He received his 
BA. (1949) from The Johns Hopkins Univer- 
sity, M.S. (1951). and Ph.D. (1953) In geolo- 
gy (torn Harvard University. From 1953 to 
1956, Wolman worked with the Water Re- 
uurcea Division or the U.S. Geological Sur- 
vey. Appointed In 1958 to Johns Hopkins, his 
research includes studies of urban river sys- 
tems, energy and environment, and environ- 
mental quality policy. He was a councilor of 
Ihe Geological Society of America (1976-78) 
and American Geographical Society (1966- 
70). and member of the Executive Commit- 
tee, Division of Earth Sciences (1966-68), 
Executive Board, University Council on Wa- 
ter Resources, 1963, National Academy of 
Scfences Committee on Water (1965-68), 

NAS Environmental Studies Board (1974- 
77), and chairman of the NAS-NAE Commit- 
tee on Water Quality Policy (1974-76). He Is 
currently president of the Board of Re- 
sources for the Future and was recently 
6 kcted a fellow of the American Academy of 
Ads and Sciences. He has authored or coau- 
tored approximately 50 scientific publica- 
tions, Including a text: Leopold, Wolman. and 
J^ler, Ruvlal Processes In Geomorphology. 
Wolman was chairman of the AGU Subcom- 
mittee on Sedimentation (1960-62), member 
of the Committee on Status and Needs in 
Hydrology (1964), president of the Section 
« Hydrology (1970-72), and delegate to the 
IQU meeting In Moscow In 1972. He current- 
ty serves on the Membership Committee. 


<kod«»yi President-Elect 



7eplejf. Age 48, joined AGU 
WJ-Taptey currently serves as the W. R. 
wJnch Professor, Department of Aero- 
uf 06 Engineering and Engineering Mechan- 
® B tha dlreotor of the Institute for Ad- 
Study In Orbital Mechanics at The 
of Texas at Austin. HIb research 
JJJJ® include satellite applications to ge- 
QBodynamIcs, oceanography, Bnd 
fflniht ar , parame,er estimate theory. Cur- 
Hfl »[ii ,nvoh,e d In the analysis of salel- 
dala and ln the application of la- 
a ^ t ~2'ng to polar motion determination 
uaJt] 0 "®® P^nl positioning as a part of 
catoJi 8 Dynamics Program. Ha re- 
(S * B -S. (1 956) In M.E. and an M.S. v 
P ^ D - (106Q) In engineering me- 
hom The University of Texas at Aus- 
ing l 1 J ri f d the ,U.T. aerospace engineer- 
Jj I960. He served as chairman 
1968-107? u 81 * 4® E-EM ’Department from 
AGU rvU‘ • ,a a current member of (he : 
ies Tomorrow (GIFT) Commlt- 

betehLTr^” 1 *P the AGU, his society mem- 
IUGG iaK? 8 A 'AA, AAAS, AAU, JEfeE, , 
COrpad n i9 omr T , ' 8 ®l° n8 i 7 and 19), and • 
^ p AR (Working: Group 1), He Is a telloW 


of AIAA and AAAS. Ha served as chairman 
(1973) and committeeman-at-large (1974- 
1978) for Section M (Engineering), AAAS; 
and chairman (1973-1975), AIAA Technical 
Committee on Astrodynamlcs. He currently 
serves as committeeman. Division of Dynam- 
ical Astronomy, American Astronomical Soci- 
ety. He served as chairman. Region IV, 

ECPD Engineering Education and Accredita- 
tion Committee from 1973 to 1875. He Is the 
current chairman of the National Research 
Council, Geodesy Committee. He Is an asso- 
ciate editor of AGU's Geophysical Research 
Letters, the Celestial Mechanics Journal, and 
the AIAA Journal of Guidance and Control. 
He has authored over 70 articles In refereed 
journals and over 70 chapters, reports, or 
sections In conference proceedings and edit- 
ed three conference proceedings. Tapley Is a 
member of the NASA Ocean Topography 
Experiment (TOPEX) Science Working 
Group and the GRAVSAT User's Working 
Group. 




Petr Vanfiek. Member since 1970; 
age 45. Professor ol geodesy, University of 
Toronto (Erfndale College) and University of 
New Brunswick, Fredericton. Current re- 
search interests; geodynsmlcs, earth gravity 
field, mathematical techniques of geodesy, 
application or statistics In geodesy, applica- 
tions of extraterrestrial methods to geodesy, 
physical oceanography, theoretical elasticity. 
Received dipl. ing. degree In geodesy (1959) 
In Czech Technical University in Prague and 
Ph.D. in mathematical physics (1968) In 
Czechoslovak Academy of Sciences In 
Prague. Worked as a surveyor at Prague In- 
stitute of Surveying and Cartography (1959- 
1963), consultant In numerical analysis and 
computer applications at Faculty of Technical 
and Nuclear Physics of Czech Technical Uni- 
versity (1963-1967). research fellow and lat- 
er senior scientific officer at Institute of 
Oceanography, Bidston, U.K. (1967-1969), 
NRC of Canada postdoctorate fellow In Sur- 
veys and Mapping Branch of EMR, Ottawa 
(1969-1971). associate and full professor of 
geodesy el UNB (1971-1981), visiting scien- 
tist, USGS Center for Earthquake Research, 
Menlo Park, California (1977). Member of ex- 
ecutive CGU, fellow of GAC. Sigma XI. 
member of CIS. NYAS, SVU. member of Ca- 
nadian National Committee lor IUGG. Author 
of 1 10 book8 and papers, including three pa- 
pers In Eos (e.g., 'The Map of Contemporary 
Vertical Crustal Movements In Canada,' co- 
author D. Nagy) and onB in Reviews of Geo- 
physics and Space Physics (‘Geodetic level- 
ling and Its applications,' coauthored by R. 

O. Castle and E. I. Balazs). Coeditor of Man- 
uscripts Qeodaetlca. Member of IAG working 
groups 1:21, 1:41, 4:80, 5:83, Canadian rep- 
resentative on IUGG Commission on Recent 
Crustal Movements. Honours Include: NERC 
(U.K.) Senior Research Fellowship (1967- 
1969), NRC (Canada) Poatdoctorate Fellow- 
ship (1988-1971), CNPq (Brazil) Visiting 
Professorships (summers 1975, 78, 79), 
NRC (U.S.A.) Senior Visiting Scientist 
(1978), University of Stuttgart (W. Germany) 
Visiting Professorship (summer 1981), Uni- 
versity of Sfio Paulo (Brazil) Visiting Profes- 
sorship (summer 1981). Since 1078 has 
served on AGU GMP Committee. 


Geodesy: Secretary 



tary, Geodesy Section, AGU; vice chairman. 
ASCE, Surveying and Mapping Division: 
member, IUGG, IAG, Special Study Group 
5.39; president, Subcommission lor North 
America of Commission X, IAG; secretary of 
Section I of Ihe IAG; member, Board of Di- 
rection, ACSM; and associate editor. JGR, 
AGU. He has authored 30 publications. 

Some examples are: ‘Optimal Design of 
Geodetic Nets,' Journal of Geophysical Re- 
search, 'Man's Geophysical Environment — 
Its Study from Space,' a report lo Ihe admin- 
istrator of ESSA. Honors: National Honorary 
Engineers Fraternity, Sigma Tau; two Heis- 
kanen Awards from OSU for eminence in the 
field of geodetic science, and several letters 
of commendation for accomplishments in his 
field of expertise. 


Publications Committee (ram 1978 to 1980. 
He is currently chairman of ihe AGU Budget 
and Finance Committee. 
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Robert F. Brammer. AGU member. 
1977. Bom In Washington, D.C., 1946. Cur- 
rently, director of the Physical Sciences Divi- 
sion at TASC. managing 50 professionals 
and several programs in geodesy, geomag- 
netism, oceanography, and hydrologic fore- 
casting. His geodesy work includes principal 
Investigator studies for both Ihe G EOS-3 and 
SEASAT altimeters (hlgh-rosolullon geolds 
and seamount detection), tho design and de- 
velopment of a new computer system lor Ihe 
DoD Gravity Library, and analysos of gravity 
effects on satellite and strategic systems. 
Other scientific Interests Include satellite 
oceanography and geomagnetism. He la a 
principal investigator for MAGSAT. develop- 
ing signal processing methods for magnetic 
anomaly mapping and lor tectonic Interpreta- 
tion. using both MAGSAT and sololllto altim- 
eter dala. Brammer received a B.S. from the 
University ol Michigan in 1968 and an M.A. 
and Ph.D. Irom the University of Maryland In 
1970 and 1972. respectively. Before joining 
TASC. he was with NASA GSFC working on 
Apollo and Skylab. He is also a member ol 
the SEG. the AMS. SIAM, and ihe IEEE. He 
has published more than a dozen technical 
papers, including GEOS-3 results in JGR 
and SEASAT results in Geophysics Re- 
search Letters. He is a member of Phi Beta 
Kappa, Phi Kappa Phi. a Woodrow Wilson 
Fellow, and a recipient ol three National Sci- 
ence Foundation giants lot research in math- 
ematics. Currently, he is serving as chairman 
of the External Liaison Committee lor the 
Geodesy Section of Ihe AGU. arranging for 
joint conference sessions with other profes- 
sional societies. 


Geomagnetism and 
Paleomagnetfami President* 
Elect 
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Christopher Q. A. Harrison. Bom in 
Oxford, England, In 1938; ha has been a 
member of AGU since 1965. He la presently 
professor and chairman of the Division of 
Marina Geology and Geophysics at tho 
School of Marine and Atmoapherio Science, 
University of Miami, where Iib has bean 
since 1967. His research Interests Include 
pateomagnetism and Its application lo the 
study of plate motions and pateocllmalology 
and secular variation ol ihe earth’s magnetic 
field (JGR S3. P- 351 1). Ha Is also Interested 
In marine magnetic anomalies and their 
sources (JGR 75. p. 2033) and Is currently 
Investigating long-wavelength magnetio 
anomalies recorded by MAGSAT. He has 
also studied reversals of the earth’s magnet- 
ic Held [Nature. 204. p, 568). He obtained a 
BA from Cambridge University In I960, ma- 
joring In phyalca, and a Ph.D. from the De- 
partment of Geodesy and Geophysics In the 
same university In 1984. From 1961 to 1967 
he wsb a postgraduate research geophysical 
at the Scripps Institution ol Oceanography, 
University of CalHomla. He Is a member of 
AAAS and a fellow ol the Royal Astronomical 
Society. He was recently a member of the 
; Publications Study Committee lor the Geo- 
1 logical Society ol America. He has authored 
: or coauthored over 70 papere. tri which 
■ about a quarter haVe bean published In AGU 
journals, and he has been author or coauthor 
ofmore than 30 papers presented pt AGU 
meetings. Harrison was an aBBodate editor 
of JGR from 1973 to 1075 and waa geomag- 
netism and palBomagnetism member on the 
'■ spring Meeting^ Program Commjtee Jor t877 
; and 1978. He was chairman of the 1 AGU 


Nell D. Opdyke. Age 48; joined Ihe 
American Geophysical Union In 1959. He is 
presently chairman of the Department of Ge- 
ology. The University of Florida, Gainesville.. 
Florida. Opdyke'a research Interests have 
been in pateomagnetism and lie application 
lo tectonic and stratigraphic problems. He 
has also been interested in paleocllmaloiogy. 
He received his B.A. degree Irom Columbia 
Coltogs in 1955 and his Ph.D. In 1958 from 
Durham University, U.K. Ho held postdoctor- 
al fellowships at Rice University in 1958-59, 
The Australian National University in 1960- 
61, The University ol Rhodesia and Nyasa- 
land In 1961-63. He has been a member of 
Ihe staff at Lamont-Doherly Geological Ob- 
servatory from 1964 to 1991. Where he 
served successively as research associate, 
senior research associate, adjunct professor, 
and Interim director. Opdyko Is a follow ol 
iho Amorlcnn Association for the Advance- 
ment of Scienco nnd Ihe Geological Society 
of America, whore ho served as chairman of 
tho Goophystcs Section in 1979-80. Ho ts 
tho author or coauthor of 100 scientific pa- 
pers. Ho became a lei tow of the Americnn 
Geophysical Union In 1 976 and served on 
the Committee of Follows and as chairman 
of iho Boucher Awards Committee. He also 
served as program chairman for Ihe GP sec- 
tion in 1979-80 end as associate editor for 
the AGU Bulletin in 1978-80. 


Geomagnetism and 
Paleomagnetlsm: Secretary 




Ronald T. Morrill. Age 43. a member 
ol AGU since 1964. He received his B.S. and 
M.S. degrees in mathematics from the Uni- 
versity ol Michigan In 1959 and 1961. re- 
spectively. He received his Ph.D degree in 
geophysics from Ihe University of California 
at Berkeley in 1967. Merrill is currently a pro- 
fessor in geophysics and oceanography at 
the University of Washington in Seattle. He 
has also held visiting faculty appointments at 
the Research School of Earth Sciences at 
the Australian National University in 1974, 
1976, and 1978. In 1982 he will become a 
professor of geophysics and geological sci- 
ences at the University of Washington, and 
he will spend a few months as a visiting fac- 
ulty member at the Australian National Uni- 
versity. He was associate editor of the red 
JGR from 1978 to 1981. In addition, he has 
also been an associate editor lor Ihe Quater- 
nary Research Journal and a guest asso- 
ciate editor for Ihe Physics o l Earth and 
Planetary Interiors. Merrill has served on the 
Lunar Science Review Panel and Ihe Lunar 
and Planetary Science Review Panel. He 
has authored or coauthored over 30 scientific 
articles, mostly In geomagnetism, including 
nine articles ln JGR and three In Ihe Reviews 
of Gsophysfcs and Space Physics. Merrill's 
current research la primarily \n rock magne- 
tism and pateomagnetism. He Is also work- 
ing on a book, lo be coauthored with M. W. 
McElhlnny, on the history and origin ol Ihe 
earth'B magnetic field. 



Maureen B. Btelner. Age 36; a mem- 
ber of AGU since 1970. She is employed aa 
a research scientist Irt the University of Wyo- • 
mfrig Department of Geology and Geophys- 
ics. Her areas of interest include gaomagnek 
lo Held reversal history and mechanisms, 
plate motions, origins of sedimentary rema- 
nent magnetization, mineralogy of iron ox-,, 
idea end the effects of meghemitlzation oil • : 
oceanic basalt magnetization. She holds a 
B.S. (1966) and M.S. (1967) from Southern 
Methodist University and a Ph.D. (1974) from 
tin University of -Texas at Danas. Steiner has 
bean employad in severe! research solence . 
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poslUons since 1974, primarily at California 
Institute of Technology and at (he University 
ol Wyomtog. Her recent work has cantered 
around the definition of reversal patterns in 
the Mesozoic and usb of these for correlation 
purposes and the investigation of the source 
and characteristics of magnetization in the 
ocean floor. She has authored or coaufhored 
24 scientific publications and has presented 
19 pages at national meetings. Among oilier 
contributions, this work has produced an ap- 
parent polar wander paih for North America 
during Iho Jurassic and has demonstrated 
lhat a long period of constant geomagnetic 
field polarity did not characterize lhat time. 
Slelner Is currently serving as AQU Fall Pro- 
gram chairman for gaomagnellsm. 

Hydrologyi President-Elect 


Hydrology! Secretary 



Rw Allan Fremxe. Ago 42; a member of 
the Hydrology Section of AQU since 1970. 
He Is currently a professor In the Deparlmont 
of Geological Sciences and an associate 
denn In Iho Faculty ol Graduate Studios at 
Iho University of British Cohimbfa In Vancou- 
ver. Canada. Ho obtained his B.Sc. In geo- 
logical onglnoorlng from Queens University 
In 1981 ami his Ph.D. fn civil engineering 
from tfro Umvorsity of California at Berkeley 
In 1966. Beforo joining UBC. he was e re- 
search scientist wilh the Hydrologic Sciencos 
Division of (he Canada Inland Wafers Branch 
In Calgary. Alberta, and a research staff 
member at Ihe IBM Thomas J. Watson Re- 
search Center In Yorktown Heights. N.Y. He 
Is the author of ovor 50 technical publica- 
tions In (tie fields of hydrology, hydrogeology, 
soil physics, nnd engineering seepage. He is 
coauthor (wilh J. A. Cherry) ol the textbook. 
Groundwater, published In 1979. In addition 
to AQU. ho Is a member of ihe Geological 
Society of America. Ihe Canadian Geotechni- 
cal Society, and the Association of Profes- 
sional Engineers ol British Columbia. Freeze 
was awarded Ihe Horton Award by AGU In 
1970 (wilh J. A Banner) and in 1972 for his 
papers In Water Resources Research on 
The Mechanism of Natural Groundwater Re- 
charge and Discharge 1 and The Role of 
Subsurface Fk>w in Generating Surface Run- 
off.' The latter paper also resulted tn the 
1974 Meinzer Award from the Geological So- 
ciety ol America. Freeze received the Macel- 
wane Award from AGU in 1972. He served 
as editor of Water Resources Research dur- 
ing the period 1976-1980. 



Donald ft. Nielsen. Age 49; a mem- 
ber of AGU since 1958. He is professor of 
soil and water science in the Department of 
Land. Air, and Water Resources. University 
ol California. Davis. His areas ol scientific In- 
terest include hydrology, water and solute 
behavior in the vadose zone, and soil phys- 
ics. He holds B.S. (1963) and M.S. (1954) 
degrees from ihe University of Arizona and 
the Ph.D. (1958) from fowa State University. 
Nwlsen has been employed by the University 
of California since 1958 and has served as 
associate dean, director of Ihe Kearney 
Foundation, and chair ol Land. Air and Water 
Resources. He has served as a consultant 
tor Iho U.S. Army, NASA, Slate ol California 
Department ol Water Resources. USEPA, 
FAO IAEA. USAID, and USDA. He is prosi- 
deni ol the Soil Physics Commission of the 
International Soil Science Society, associate 
editor ol lha British Journal ol Soil Science, 
and has served on boards of directors ol the 
Soil Science Society of America and Ameri- 
can Society of Agronomy. Presently, he is on 
the Panel of Remote Sensing for Water Re- 
sources of the Space Applications Board of 
NRC and has served on panera ol ihe Geo- 
physics Board and on Water Resources Re- 
view Committee of the Food end Agriculture 
Board of the National Academy ol Science 
Ho has authored or coauthor ed more than 
150 scientific articles end edited three books 
He is a follow ol Iho Soil Science Society of 
America and of the American Society of 
Agronomy. He Is also a member ol sigma XI 
Phi Kappa Phi, Gamma Sigma Delta Phi 
Lambda Upsiton, and Pi Mu Epsilon. He has 
been a senior postdoctoral fellow of NSF and 
an Invitational symposium speaker to more ,■ 
than 15 countries. Nielsen has served on 
Soil Moisture Program committees or AQU, 
and since 1970, has served. as associate 
editor ol Water Resources Research. ■■■■ '■ 



Thomas Haddock HI. Age 42; a 
member of AGU since I960. Hb Is currently 
professor of hydrology and wafer resources 
al the University of Arizona and specializes 
In groundwater management. Maddock re- 
ceived an undergraduate degree from the 
University of Houston and his masters and 
Ph.D. degrees from Harvard under Ihe Har- 
vard Water Program. Before leaving to join 
academia, he worked for the U.S. Geological 
Survey as a member of Ita Water Resources 
Division System Analysis Group and Ground- 
water Branch. Maddock was an associate 
editor for Water Resources Research and 
was chairman or Ihe AGU Hydrology Division 
Committee on Water Resource Systems. A 
member of AWRA; Sigma PI Sigma, an hon- 
orary physics society; and of (he ASCE 
Committee for the Inverse Problem, he Is 
currently an editor or (he AGU Monograph 
Series. 
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Eric F. Wood. Age 33; a member ol 
AGU since 1971. He Is an assistant profes- 
sor ol civil engineering and director of the 
Water Rosourcea Program at Princeton Uni- 
versity. His areas ol scientific Interest include 
stochastic hydrology, forecasting, and water 
resources planning and optimization. He 
holds a 6. A. Sc. (horrors; 1970) from the Uni- 
versity of British Columbia, and S.M. (1972), 
C E. (1973), and Sc.D. (1974) from Ihe Mas- 
sachusetts Institute of Technology. Wood 
has been at Princeton since 1976. From 
1974-1970 he was a research scholar at the 
International Institute for Applied Systems 
Analysis (HAS A) fn Laxenburg, Austria. He 
participated In the National Science Founda- 
tion working group on flood hazard mitiga- 
tion. Wood has aulhored or coauthored more 
than 35 scientific articles and publications 
and has edited one book entitled Real-Time 
Forecasting- Control of Water Resource Sys- 
tems (Pergamon. 1980). He was awarded 
the Horton Award lor his paper 'An Analysis 
of the Effects of Parameter Uncertainty in 
Deterministic Hydrologic Models' (WW?, 
12(5). 925-932). He has served on Ihe AGU 
Data Network Design Committee since 1977 
has been an associate editor ol Water Re- 
sources Research from 1977, and is on the 
editorial board ol Ihe AGU Water Resources 
Monograph Series. 


Meteorology: President-Elect 
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lessor and chairman ol the Department of 
Atmospheric Sciences al Oregon Stale Unl- 

n<u ,S 2 foundor and doctor 0 f ihe 

OSU Climatic Research Institute. His areas 
of current scientific Interest are climate 
dynamics, paleoclfmatetogy. the general clr- 
culatton. and atmospheric modeling. He 
holds Ihe degrees ol S.B. (i960) S M 
(1951). end Sc.D. (1955), all from the Mas- 
sachusells Institute of Technology. Gates 
has been employed by the Air Force Cam- 
bridge Research Laboratory ( 1953 - 57 ) 

Ir S 9 ,! 1 * dire ? led 1,18 numerical weather 
pre^llwi prolecl; (ha Department ol Mateo- 

UC H L ^ 19S7 ” e6 )' wherB he wa » 

assistant and then associate professor; and 

2iKi? r l! 0 ?f DB (^sea-76), where he 
J*** 9 ? cUmaia program. He has been 
at OSU since 1978. Gales has been a mem- 
?" U ™ ro H a committees and panels of 
5,!^ ri ,^, Mfl,80rQl0fl,cal Society. Ihe En- 
fi"* P "™ hn A0erc ^' National 
A 3 T* Space Adrotolslrallon. lha 
National Academy of Sciences, Ihe Unlverei- 

5 r A!mo8 Pheric Research, 
and the Work! Meteorological Oraanlzatiorr 

the EjSffl Sf*" lnc,utfe membership In • 
Nurt10r, wl Experiment 
tet^n of .ihpyvMO'a i World Clltt^f^mh 

' . vj | \‘ j |,: . [. 


Program and the Climate Research Commit- 
tee ol the National Academy ol Sciences' 
Climate Research Board. He has authored or 
coauthored approximately 40 published arti- 
cles of whfch five are In AGU journals, and 
he hes written more than 45 other technical 
reports. In 1980, he was elected a fellow of 
the American Meteorological Society, and in 
1981 he became a fellow of the American 
Association for the Advancement of Science. 



Fred D. White. Age 63 and a member 
of AQU since 1980. He was elected a fellow 
of AGU In 1967. He is currently employed as 
executive secretary of the National Research 
Council's Committee on Atmospheric Sci- 
ences and by thB American Meteorological 
Society as editor of Its AMS NEWSLETTER. 
He holds an A.B. (1941) from Miami Univer- 
sity and a Ph.D. (1983) from Ihe University of 
Wisconsin. White served with the U.S. Air 
Force from 1941-1983 and is a colonal In 
the USAF Reserve, He worked with the U.S, 
Weather Bureau from 1946-1958 and with 
the National Science Foundation from 1958- 
1976, He la a member of Sigma XI; Ameri- 
can Meteorological Society (has served on 
Ihe Council, chairman of Ihe nominating 
committee, and chairman of ihe Washington 
Chapter); and AAAS (has served as chair- 
man of Ihe Almospheric and Hydrospherk; 
Sciences Section and on (he nominating 
committee). While served on AGU Statutes 
and By-Laws Committee from 1984-1972. 


Meteorology! Secretary 


Ronald L. Lavoie. Age 48; became a 
member of the AGU in 1962. He is director 
of (ha Atmospheric Programs Office In the 
National Oceanic and Almospheric Adminis- 
tration's Office of Research and Develop- 
ment. His main areas of scientific Interest are 
numerical modeling on the mesoscale, cloud 
physics, and weather modification. He re- 
ceived a B.A. (1954) from Ihe University ol 
New Hampshire, an M.S. (1956) from Florida 
State University, and the Ph.D. (1968) from 
the Pennsylvania Slate University. Lavoie 
began his career as meteorologlst-ln-charae 
of thB Ml. Washington Observatory in New 
Hamfwhlre (1957-59). He served on (he fac- 
ulty of the meteorology department at Ihe 
University of Hawaii, where ha was also a 
member of Ihe Hawaii Institute of Geophys- 
ics, from 1959 to 1968. He was en nagnetete 
professor at Pennsylvania State University 
from 1968 to 1973, Including a year on Inter- 
govemmental Personne! Act assignment to 
the National Science Foundation as asso- 
ciate program manager for mBteoroloqy. He 

kSi 8 nS 8e Ai! v,,i l N0AA 8,nce 1973 ‘ Lavoi8 18 ® 
^ Ame,lcan Meteorological Socle- 

s';? ha has J 5srvad 88 chairman ol the 
« Ctaud Physics. Awards, and 
ih r ^^Modification . He Is also a fellow ol 

8 m , 8 'V ber ° f thB Wea,h8r 

a Aasoc'aHon, Sigma XI, and Phi 
aafve8 on adv] sory commlt- 
Rftwm J 8 N ? 2" al Canlar for Atmospherio 
“.! a F 1 h “J 1 J 18 Wortd Meteorological Or- 
16 SSH'to I has ? u,horad or coauthored 
an iQumals or books and has been 

on program committees for several national 
and international conferences. 
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Society, Meteorological Society of j aMn 
Tropical meteorology air-sea interaction^ 
lar meteorology. Antarctic, synoptic anri 
physical. Served as secretary of the aoii 
M eteorology Section 1 978-1 980. 

Oceanography: President-Elect 
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Donald V. Hanaen. Age 50 and a 
member of AQU since 1983. He holds de- 
grees In physics (B.S., 1954) and oceanoo- 
raphy (M.S., 1961; Ph,D. 1964) from the Un|. 
varsity of Washington, Seattle. He served on 
active duly In USAR as meteorological officer 
and artillery officer during 1954-56. He sub- 
sequently worked as an engineer In testing 
and evaluation for Boeing Airplane Company 
and as a science teacher with the Seattle 
public schools. Following his graduate edu- 
cation he held a position as research assist- 
ant professor at the University of Washington 
before accepting a position as research 
oceanographer with the U.S. Department o! 
Commerce. He has been director of (he 
Physical Oceanography Laboratory, Atlantic 
Oceanographic and Meteorological Labora- 
tories (AOML) since 1969. and additionally 
was acting director, AOML, during 1978-80. 
He Is a member also of Sigma XI, ASLO, 
AAAS, Florida Academy of Science, and In- 
ternational Oceanographic Foundation and 
holds an adjunct faculty appointment at Ihe 
University of Miami. Hansen has over 40 
publications in oceanography, two ol which 
appeared In AQU journals, and has made 
numerous presentations at and chaired sci- 
entific sessions at the AGU meetings. He 
has received NOAA awerds for distinguished 
scientific authorship in 1971, 1975, 1977, 
and 1980. He has also received other NOAA 
awards. He served as associate editor, Jour- 
nal of Geophysical Research, during 1966- 
68, and is presently a member of the AGU 
Committee on Coastal and Estuarine Re- 
gimes. 


i 
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Joseph L. Held. Age 58; B.A., Univer- 
sity of Texas (1942), M.S.. Scrtpps (1951); a 
member of AGU since 1950 and a fellow 
since 1975. Professor of physical oceanogra- 
phy al the Scripps Institution of Oceanogra- 
phy, where he has worked since 1951. He 
served as president of the Oceanography 
Section of AQU 1972-1974 and on the Fel- 
lows Committee 1979-1980. He has aulh- 
ored or coauthored over 50 articles In the 
refereed journals (13 In AQU publications), 
and he has served as associate editor to 
several journals, edited several books, and 
contributed several reviews. His area of In- 
terest Is lha circulation of the world ocean, 
the characteristics of the waters and the ar- 
eas and manner of their formation. He has 
oarrled out several oceanographic expedi- 
tions In the Pacific, Antarctic, and Atlantic 
oceans, Including a study of the Northwest- 
ern Paoiflo, Baring and Okhotsk seas In Jan- 
uary-Mareh 1988. In 1955 he proposed and 
coordinated the NORPAC Expedition, a pro- 
gram for collecting oceanographic observa- 
tions over the entire North Pacific north 0 
20°N and carried out by 19 ships of the Unit- 
ed States, Japan, and Canada. He Is one ol 
Ihe originators of the GEOSECS expeditions. 
He has served on various advisory, panels to 
N.S.F. and other federal agencies, and 
S.C.O.R. He Is a member of A.S.L.O. and 
AAAS. Representative publication: IM'i 
On the Mid-Depth Circulation of Ihe World ' 
Ocean, Chapter 3, In Evolution of Physical 
Oceanography (B. A. Warren and C. • 
Wunsch, editors), The MIT Press, pp- 70- 
111 . 


Oceanography: Secretary 
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Peter George Brewer* 
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he has been a member of the 
An Geophysical Union since 1979. 
SISecember 1940. he earned both his 
^tarmaduate and graduate degrees at Llv- 
fiSerslly. England, In 1082 and 
S Sllvely. He came to WHOI as an 
Sanl sciential In 1987, was appointed an 
Sale sciential In 1971, and a senior scl- 
JXh 1978. His professional activities ln- 

memberships In tha American Chemi- 
Sety, the Geochemical Society, the 
SLflcan Association for the Advancement 
Senes, and thd American Geophysical 

scientific interests Include thB analytl- 
cat chemlslry of seawater, trace element 
(Mchemlstry, ihe chemistry of marine partic- 
Ste matter, the physical properties of sea- 
rter and the oceanic carbon dioxide sys- 
w Amorig his 48 publications and nine 
Kiinlcal reports are the following: Brewer, 

P 0., and A. Bradshaw, 1 975, The effect of 
n^n-ideal composition of seawater on salinity 
ri density, J. Mar. Res.. 33, 157-175; 

Brewer, P. G-, 1978, Direct observation of 
to oceanic C0 2 Increase, Qeophys. Res. 

(& 5, 697-1000; Brewer, P. G„ Y. Nozakl, 
O.W. Spencer, and A. P. Fleer, 1980, Sedl- 
nwitlrap experiments In the deep North At- 
lantic: Isotopic and elemental fluxes, J. Mar. 
to, 33(4), 703-728; Ballstrlerl, L, P. G. 
Brywer, and J. W. Murray, I960, Scavenging 
residence times of trace metate and surface 
chemistry of sinking particles In the deep 
ocean, Deep-Sea Res., submitted. 




J, Dungan Smith. Age 42; professor 
in and chairman of the Geophysics Program 
al lie University of Washington, also profes- 
sor in ihe Departments of Oceanography and 
Geological Sciences; joined AGU In 1965. 
Scientific interests: estuarine and coastal 
physical oceanography, turbulent boundary 
isyer mechanics, physics of marine and fluvi- 
al sediment transport. B.A. and M.S. In geol- 
ogy from Brown University, 1962, 1963; 
ftO.ln geophysical fluid mechanics from 
IWversHy of Chicago, 1968. Employed at 
I'nhwslty of Washington 1967-preeent. 
timber of AGU, AAAS, Sigma XI, IAHR. 
Twenty-two scientific papers, e.g., (1) Model- 
ing of sediment transport on continental 
shelves, (2) Measurements of the turbulent 
touwiary layer under pack Ice, (3) Time-de- 
Pffldsnl mixing In a ealt wedge estuary, and 
(4) Tidal Interaction of stratified flow with a 
sill In Knight Inlet. Four papers In JQR, e.g., 
El) Stability of a sand bed subjected to a 
shsar Bow of low Frauds number, (2) Spa- 
feJly averaged flow over a wavy surface, and 
(3) Turbulence measurements In the bound- 
sy layer over a sand wave field. Recant 
hww: Senior Queen'a Fellowship In Marine 
(Australia); Service In AGU: past 
uwdate editor of JGR. 


Plfnetologyi President-Elect 
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A. Soderblom. Currently 
flth.ii Branch of Aetrogeologlc Studies 
J^Unltad Steles Geological Survey. 

in northern New Mexico, Larry at- . 
T»wr 8w Mexico Institute of Mining and 
receiving bachelor's degrees In 
geology and phyalce. He then entered 
25 and received a Ph.D. In planetary 
Brand, an J aeophyalca. Since joining the 
Urrvhno ^ 8,ro 9 8 °l 0 g | o Studies In 1970, 
dciaJie en 8n S a 9 ed In a broad spectrum 
'Weal S,! 880 ^ task8 < Including theo- 
j^nwdellng of planetary surface pro- 

„ opto lnstfU ment development 
bus terto ona ' dBle rmInatlon of the global 
•itnnillf? 0volullona ry sequences for 
'tentof an° j knaaWal planets, establish- 
teaing lSR arwe S c °">Puter-lmage-proc- . 
SSa, flared ,oward planetary and 
global ma5?¥ flta app'loallone, and making 
tesMa] nSf f* aurfa ce materials on the (er- 
lenaina « El 0ta ' ' baaed on various remote 1 '■ 
®P4cecrnk „ act l u| red by ground-based and 
eaveraio? ^ has participated In 

ion ■ f unrT 1 a nned space explora- 
tod thfltnSn n ^ ud ' n 9 Mariner 0, - 7i and 9 
^tadarHih! 5 ! ml8 ® lon 1° Mars. Currently he 
•maglno t9am loader for ihe Voyager 
^bletn, 1 !^ Bx P 0r iment that was re* ’ • 
, 8 P ect aoularfy successful 

^^UvevnJSl Jupl,er ' Eluding discovery ' 
ulca noa on lo. 



David W. Strangway. A member of 
AQU since i960, he Is currently vice presi- 
dent and provost of the University ol Toron- 
to. He obtained his B.A., M.A., and Ph.D. In 
1956, 1958, and I960, respectively, from the 
University of Toronto. His work was on thB 
magnetic properties of Precambrlan rocks. 

He spent the summers from 1952 to 1958 
working for mining and petroleum companies 
In exploration geophysics. The year 1958/57 
was spent as chief geophysicist tor Ventures 
Lid. and 1960/61 as a research geophysicist 
for the Bear Creek Mining Company (Kenne- 
cott Copper Corporation). He has been on 
the faculty of the University of Colorado (ge- 
ology, 1981-1084), MIT (geophystaB, 1965- 
1968), and University of Toronto (physics, 
1968-pressnt, and geology. 1972-present) 
as well as a visiting professor at the Univer- 
sity of Houston (1971-1973). From 1970- 
1973 he was at the Manned Spacecraft Can- 
ter in Houston, Texas, where he headed up 
Ihe geophysics branch and. later, the Plane- 
tary and Earth Sciences Division. He served 
for a short period as the director of the Lunar 
Science institute and was the first chairman 
of the Lunar Science Council of the Universi- 
ties Space Research Associates. He haB 
served on a variety of committees dealing 
with lunar and planetary science and on a 
number of visiting committees, including one 
to the Geological Survey of Canada. 

He has been awarded (he NASA medal for 
Exceptional Scientific Achievement and the 
SEG Virgil Kauffman gold medal; was elect- 
ed to the Royal Society oi Canada in 1974; 
and is an honorary member of the Canadian 
Society oi Exploration Geophysicists. 

He has served on the editorial boards of a 
number of journals and has been president 
of the Geological Association of Canada 
(1978/79) and chairman of the Canadian 
Geophysical Unton (1977/79) and the Ontar- 
io Geoscience Research Fund. He has taken 
an active involvement in the affairs of Ihe 
American Geophysical Union, Ihe Society ol 
Exploration Geophysicists, and the Canadian 
Exploration Geophysicists (KEGS) and Is 
currently the secretary ol AGU’s Planetology 
Section. 

He has aulhored or coauthored one book 
and over 100 papers dealing with magnetic 
and electrical methods as applied to geologi- 
cal problems. These range from studies of 
lunar samples and meteorites to planetary 
evolution, exploration geophysics, crustal 
sounding, and methods for waste disposal. 


Planetology: Secretary 



Thomas B. McCord. Age 42; a mem- 
ber of the American Geophysical Union since 
1965. He was elected a fellow of AGU In 
1976. He is professor of planetary sciences 
at the University of Hawaii and head of the 
Planetary Geosciences Division of tha Ha- 
waii Institute of Geophysics. He also Is sen- 
ior research scientist of ihe Massachusetts 
Institute of Technology. Hie areas of scien- 
tific Interests Include the structure and com- 
position of planetary surfaces, Including the 
earth, using remote sensing techniques. He 
holds a B.A. in physics (1964) fromPenn 
State University, M.S. In geology ( 1966 ) and 
Ph.D. In planetary sciences and astronomy 
from the California Institute oF Technology 
(1908). McCord was a profes«>r of Pjnjjjy 
physios In the Department of Earth and Plan- 
etary Science at MIT from 1983 197 ?| ha 

when he resigned. He .was chairman of foe 
Division of Planetary Sctenceof flw Amori 
can Astronomical Society, 1980, and he Is 
now past chairman. He Is a tel ow of the 
SXsand la a member of a wide «My of 
professional scientific and engineering*^ 

etles. He fe and has been a mer^r d fjany 

i==2-“' s r l ^S”. 
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munlcate the excitement and Icnowieoge e* 
80 dated wilh research. •, 



Joseph Veverka, Age 40; a member 
of (he AGU since 1978. He is an associate 
professor of astronomy at Cornell, a member 
of the university's Laboratory for Planetary 
Studies, and the director of the Spacecraft 
Planetary Imaging Facility. His areas of sci- 
entific Interest include planetary surfaces and 
atmospheres, photometry, and Ihe small 
bodies of our solar system. He holds B.Sc. 
(1964) and M.Sc. (1985) degress from 
Queen's University (Kingston), and M.A. 
(1970) and Ph.D. (1970) degrees Irom Har- 
vard. He is Ihe chairman of NASA's Comet 
Science Working Group, concerned wilh Ihe 
exploration ol Halley's comet on its return in 
1986, and a member of other space science 
advisory groups. In addition to the AGU he 
belongs to Ihe American Astronomical Socie- 
ty, (he Royal Astronomical Society of Cana- 
da, the International Astronomical Union, and 
the Metsorlllcal Society. He Is a member of 
the Voyager and Galileo Imaging Science 
teams and has previously participated as an 
imaging sdBnce Investigator In the Mariner 9 
and Viking missions lo Mars. In 1979 he was 
awarded NASA's Medal lor Exceptional Sci- 
entific Achievement for his investigations of 
Ihe moons af Mars. Ho is the author or coau- 
thor of more than a hundred scientific pa- 
pers. Veverka currently serves on the editori- 
al board of Icarus and is an associate editor 
of JGR (Red). 


Seismology: President-Elect 



Michael A. Chlnnery. Joined AGU 
1961. Age. 47. Current position: leader. Ap- 
plied Seismology Group. Lincoln Laboratory. 
MIT. Research Interests: seismology, seismic 
discrimination, seismic data management 
systems, seismic risk. New England earth- 
quakes, earthquake mechanism, fault me- 
chanics, polar motion, space geodesy, geo- 
dynamlcs. Degrees: B.A. (Cambridge. 1957). 
M.A. (Toronto, 1959), M.A. (Cambridge. 

1981). Ph.D. (Toronto, 1982), D.Sc. (Cam- 
bridge, 1977). Employment: Dep. of 
Geophys., University ol B.C. (assistant pro- 
fessor, 1962-65); Dep. of Earth and Planet 
Scl.. MIT (research associate, 1965-66); 

Dep. oi Geol. Sci., Brown University (asso- 
ciate professor, professor, 1066-73); Lincoln 
Laboratory, MIT (1973-praeenl). Member- 
ships: Selsmologlcal Society ol America; 
Eastern Section, Selsmologlcal Society of 
America (chairman, 1973-75; Executive 
Commutes, 1975-77); Royal Astronomical 
Society (Fellow); and others. NASA: Earth 
Dynamics Advisory Subcommittee (chair- 
man, 1B77-78); Geotogy/Geodynamlcs Advi- 
sory Subcommittee (chairman, 1978-81); 
Space and Terrestrial Applications Advisory 
Committee (member, 1978-81). NAS/NRC: 
GRB/GSC Study on Geophysical Data Policy 
(chairman, 1 979-present); member of vari- 
ous panels and working groups. IUGG/IUGS: 
working group to formulate postgeodynamics 
program, 1978. ICL: coordinating committee 
on data centers and date exchange (chair- 
man, 1981 -present). ICSU: panel on world 
data canters (solid earth representative, 
1981-present). Publications: 38 (three in 
AGU journals), plus numerous abstracts, re- 
views, and reports, Includes early work In 
fault mechanics, stress drop In earthquakes, 
seismic risk fn eastern U.S., saturation of 
magnitude scale, Secrelaiy, AGU Tectono- 
physics section, 1988-70. Secretary, AGU 
Seismology section, 1980-82. Program 
chairman, Tectonophyaies, 1969 and 1970 
AGU Spring Meetings. Associate editor, 

JGR. 1969-72. Associate editor, GRL. 
1974-76. AGU Committee on Education and 
Human Resources (member, 1978-pres6nl). 



Lynn R. Sykes. A member of AGU 
since 1961, he Ib 43 years of age. Sykes Is 
currently Higgins Prolessor of Geological 
Sciences at Columbia University and heed of 
ths Seismology Group al lamont-Doherty 


Geological Observatory. He received his B.S. 
and M.S. at the Massachusetts Institute of 
Technology In 1960 and his Ph.D. from Co- 
lumbia University In 1 985. He was a re- 
search assistant (1961-64) and research as- 
sociate in seismology (1964-66) at Lamont- 
Doherty Geological Observatory. Last 
employed in the Earth Sciences Labora- 
tories, Environmental Science Services Ad- 
ministration oi the Department of Commerce 
and adjunct assistant professor of geology al 
Columbia University from 1968 to 1968. He 
is a member of the U.S. National Academy 
of Science, The American Academy of Arts 
and Sciences, and Is a fellow of AGU. AAAS, 
Geological Society of America, and Ihe Roy- 
al Astronomical Society. He has published 
73 articles, a total of 30 in AGU journals. The 
most important recent articles are 1978, 
“Earthquakes, raults, and nuclear power 
plants in southern New York-northern New 
Jersey," and 1978, "Infraplaie seismicity, re- 
activation of preexisting zones of weakness, 
alkaline magmatlsm, and other tectonics 
postdating continental separation;" 1980. 
"Rupture zones of great earthquakes, Alas- 
ka-Aleutian arc, 1784-1980;" and 1981, "Re- 
peal limes of great earthquakes along simple 
plate boundaries." His 1967-8 & 9 papers 
are his three most Important contributions 
(1967, "Mechanism of earthquakes and na- 
ture of faulting on the mldoceanlc ridges,” J. 
Geophye. Ros., 72; 1968, "Seismology and 
the new global tectonics," wilh B. L. Isacks 
and J. Oliver, J. Qeophys. Res.. 73. 1969, 
Tectonics of the Caribbean and Mfddlo 
America regions from focal mechanisms and 
seismicity, “ with P. Mol nor. Bull. Qool. Sac. 
Am.). Ho was a recipient of AGU Macelwano 
and Bucher awards and is a Sloan Fellow. 

He has served as president of iho Section of 
Tectonics (1972-74), as an associate editor 
oi JGR. and on the Publications Commiltao. 
His present areas ol Interest Include earth- 
quake prediction and Ihe tectonics of Alaska, 
the Caribbean, and the eastern United 
Stales. 

Seismology: Secretary 


>»jf 


Thomas N. Jordan. Joined AGU In 
1969. He is 32 years old and currently an as- 
sociate prolessor ol geophysics at Ihe 
Scripps Institution of Oceanography. Univer- 
sity of California, San Diego. Jordan's pri- 
mary research Interests are in the Helds of 
seismology and tectonics; much of his work 
has been aimed at elucidating dynamical 
processes within ths earth by Ihe seismologi- 
es! study of Eanh structure. He received his 
B.S. (1969) and Ph.D. (1972) degrees from 
the California Institute of Technology and 
was on the faculty oi Princeton University for 
3 years before moving to Scripps in 1975. 

He has authored 40 scientific publications 
(including 1 4 in AGU journals) and was re- 
cently awarded an Alfred P. Sloan Fellow- 
ship. He is a member of the AGU Meetings 
Committee and an associate editor of JGR. 
His recant publications include: Structural ge- 
ology of the Earth's interior, Proc. Nat. Acad. 
Sd. USA, 76, 4192-4200, 1979; The deep 
structure of Ihe continents, Sci. Am.. 240, 
92-107, 1979; A procedure for estimating 
lateral variations from low-frequency eigen- 
spectra data, Geophys. J. R. Astron. Soc., 
52, 441-445, 1978; and Lithospheric slab 
penetration Into the lower mantle beneath 
the Sea of Okhotsk, J. Geophys., 43. 473- 
496. 1077. 
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Ro hart 0, Smith . A member of AGU 
since 1687, he is 42 years old. He Is current- 
ly piofessor of geophysics and director ol 
seismograph stations. Department ol Geolo- 
gy and Geophysics, University of Utah. Hte 
areas of scientific interest are theory and 
methods in evaluation, of earthquake hazards 
and feasibility ol earthquake prediction In 
continental zones of tntraplale seismicity, 
long-time sesmte profiting using refraction . 
and wide -angle reflection techniques for 
crustal structure, and kinematics and quanlK 
lative models of interpiate tectonics in conti- 
nental regions. Including seismic evaluation 
of mechanics of mountain building and lirn- • 
placement of magmas. He. received hie B.S.' 
and M.S. from Utah State University. In i960' 
and 196B, respectively, and his. Ph.D! In : 
1967 from ihe University of Utah. He Wap! . 
geodalka and geophysics officer in the U.S. 
Air Force, 1961-64; U.S. exchange sciential 


j 

| jj • | ill 


1^1 


m 


640 EOS, vol. 62, no. 34, August 25, 1981 



to ttiB British Antarctic Survey, 1962-1963; 
graduate research assistant at the University 
of Utah. 1965-1967; and sinco 1967, has 
been a faculty member at the University of 
Utah, in 1969 he was visiting research scien- 
tist at Lamont- Doherty Goologtcal Observa- 
tory and in 1976-1977. visiting professor of 
the Geophysics Institute of iho Swiss Federal 
Institute of Technology In Zurich. Ho has 
published a total of 69 papers, 18 of (horn in 
AGU journals. Ropresonlntlvo publications 
Include "Contemporary toclontcs and seis- 
micity of Iho Wostorn United States with em- 
phasis on (ho Intormountofn Seismic Belt." 
Bull. Geof. Soc. Am.; "Yellowstone Hot Spot, 
crustal properties from now earthquake) and 
magnetic data,” Journal of Geophysical Re- 
search; 'Seismicity, crustal structure, and in- 
traplato tectonics of Iho western Cordillera," 
In Cenozolc Tectonics and Regional Goo- 
physics of the Western Cordillera; "The Yel- 
Jowslona-Snako River Plain Seismic Profiling 
Experiment: Gonoral crustal structure of the 
Yellowstone region and experiment design," 
In press. Journal ol Geophysical Research. 
1991. Ho received the Faculty Research 
Award at the University of Utah in 1979 and 
the University of Utah Distinguished Re- 
search Award 1980. Ho was orgnriizor of the 
1974 AGU Symposium on Yellowstone and 
coorganizer of the 1979 AGU Symposium on 
the Yellowstono-Snako Rivor Plain. Ho is a 
member of the National Academy of Sci- 
ences, Committee on Seismology. 


Solar Planetary Relatlonehlpe: 
Presldont-Eloct 



Georg* C. Raid, (lorn in Edinburgh, 
Scullantl. in Septomhor ig?9 and was eUn- 
entod at Edinburgh University, graduating in 
1950 with a first-class honors degree in 
physics and In 1 9S4 with a Ph D. In nuclear 
physics. Following a year's postdoctoral fel- 
lowship at the National Research Council of 
Canada, in Ottawa, ho joined the staff of the 
Canadian Defense Rosearch Telecomm uni- 
collans Establishment, where he stayed until 
1993. with a 2-year break as associate pro- 
fessor of goophysics nl rfio University of 
Alaska In Fairbanks in 1958-60. In 1963 he 
Joined Iho Commerce Department Labora- 
tories In Boulder. Colorado, where he has re- 
mained until now. Hb Is presently deputy di- 
rector of ihe Aeronomy Laboratory of NOAA, 
and he has also held a position as one of the 
initial Fellows of Ihe Cooperative Institute for 
Research tn the Environmental Sciences at 
the University or Colorado <1969-73). 

His research Interests and contributions 
have ranged from studies of the acceleration 
and propagation of solar protons, through 
magnetospherlc, auroral,’ and Ionospheric 
plasma physics, to investigations ot the Ion 
chemistry of the lower ionosphere. Most re- 
cently he has been involved In studies of the 
effects of changing solar radiation on global 
climate. He served as editor of the Journal of 
Geophysical Research (Space Physics) from 
1973 to t977 and was elected a Fellow ol 
the AGU in 1977. He Is a member of the Na- 
tional Academy's Committee on Safar-Ter- 
reslrlsl Research and chairman of their Pan- 
el on the Middle Atmosphere Program. 



C. T, Russell. A rosoarch geophysicist 
with the Institute of Goophysics and Plano* 
tary Physics at Iho University of California, 
Los Angoies. His principal rosearch Interests 
aro terrestrial and planetary magnetism and 
solar terrestrial rotations, and in pursuing 
such interests ho is heavily involved In 
NASA's spaceflight program— being principal 
investigator on both tho International Sun 
Earth Explorer and Pioneer Venus Orbitar 
missions and an interdisciplinary scientist on 
Ihe Gahleo mission to Jopller. He is a reclpl- 
om of Ihe Macofwane Award (1977) and a . 
follow of both Ihe AGU and Ihe AAAS. He Is 
a member of Ihe executive committee of 
commission D of COSPAR on Space Plas- 
mas In Iho Solar System; a member of the 
COSPAR panel on Potentially Environmen- 
tally Detrimental Activities in Space, chair- 
man of the IAGA Working Group on the Au- 
roral Oval and its Extension into Space, 
chairman of the URSi Working Group on Ac- 
tive Experiments, a member of the executive 
committee of USNOURSI Commission H, a 
member of the European Geophysical Socie- 
ty, the American Association for ihe Ad- 


vancement of Scienco, and an affiliate mem- 
ber of the DPS ol Ihe AAS, and or course a 
iong-lfmo momher of Ihe AGU. Among the 
various advisory committees he serves on 
Ihe Space Science Advisory Committee of 
NASA. 

Ho has sorved the AGU in many capaci- 
ties. He was associate editor of JGR from 
1976-1979, of GRL from 1979-1881, and or 
Eos from 1 979-1 9B2. He is AGU’s repre- 
sentative to the U.S. National Committee of 
URSI. He has served on the Education and 
Human Resources Committee from 1977- 
present and Is presently Ihe chairman of that 
committee. He Is a frequent user of AGU 
services. He has authored orcoaulhored 
over 100 articles in AGU journals, including 
JGR, GRL, RSGP, and Eos, and he has 
authored or coauthored over 150 Invited and 
contributed talks at the spring and fall annual 
meetings. Finally, he has attended every 
Spring and Fall AGU Meeting since 1966. 
with tiie oxceptlon of the December 1979 
meeting when he was at ihe simultaneous 
IUGG assembly in Australia. 

SPR Aeronomy: Secretary 


Joe P. Doupnlk. Age 43; member of 
AGU since 1965. He is currently with the De- 
partment of Electrical Engineering at the 
Utah State University. Prior lo that he did his 
undergraduate work at Duke University and 
his graduate work at Pennsylvania State Uni- 
vorally where he rocotvod his Ph D. 



Raymond 0. Noble. He has been a 
member of ihe AGU since 1969, is 46 years 
old, and is currently a senior scientist at Ihe 
National Center for Atmospheric Research 
(NCAR). B.S.E., 1957; M.S.E., 1961; and 
Ph.D. (aeronomy) in 1969. all from the Uni- 
versity or Michigan; 1957-1960, Engineer Of- 
ficor, U.S. Navy, 1961-1964, engineer at Ihe 
Bend* Research Laboratories; 1969-1970, 
postdoctoral fellow in the Advanced Study 
Program al NCAR; 1970-present, scientist at 
NCAR; feclurer, Department of Aslrogeo- 
physics. Uni versify of Colorado, 1970-pres- 
enl. Current research Interests Include ther- 
mospheric dynamics, Ionospheric chemistry 
and dynamic Interactions; thermospheric and 
mesospheric aeronomy; global atmospheric 
electricity; aurora! processes; 86 scientific 
papers published, 39 published in AGU jour- 
nals. Outstanding Publication Award, NCAR. 
1980; guest investigator for the Atmospheric 
Explorer satellite team, theoretical Investiga- 
tor for Ihe Dynamics Explorer satellite team, 
member of Ihe National Academy of Sci- 
ences' Geophysics Study Committee and 
Committee on Solar and Space Physics, 
member of various other NASA, URSt. and 
NAS panels and working groups, member 
AQU Subcommittee for Publicity, 1977-pres- 
ent. associate editor, blue JGR, 1979-1982. 


SPR Cosmic Rays: Secretary 



5. P. Duggal. A member of AGU since 
1961, he Is 49 years old. He received his 
B.S. and his M.S. at St. Stephen's College 
and Delhi University in 1951 and 1953 re- 
spectively. and his Ph.D. In physics from 
Gujral University. India, in 1859. He is cur- 
rently with Ihe Beriol Research Foundation of 
the Franklin Institute of the University ol Del- 
aware. Working the the area of cosmic ray 
research, he began there In I960, became 
assistant professor in 1967, associate pro- 
fessor in 1973, and professor in 1978. Prior 
lo thal he was a senior research lellow al the 
Physical Research Laboratory in India 
(1959-60). He Is a fellow of the American 
Physical Society, life member or the Ameri- 
can Geophysical Union, and a member of 
the American Association of Physics Teach- 
ers, Sigma XI. and AAAS. He Is Ihe author or 
coauthor of more than 90 papers In the area 
of cosmic rays physics. 


t ... 



Miriam Forman. Age 42; e member of 
Ihe AGU since 1963. Adjunct associate pro- 
fessor In Ihe Department of Earth and Space 
Sciences at the State University of New 
York, Stony Brook. Areas of scientific Interest 
Include Ihe theory of propagation and accel- 
eration of energetic solar and galactic parti- 
cles In the heliosphere, as defined by report- 
ed contemporary ground and spacecraft 
measurements, and of long-term variations 
of cosmic rays inferred from radiochemical 
studies of the earth, meteorites, and lunar 
samples. Most active current interest Is the 
theory of acceleration of particlea by shocks, 
Including the earth's bow shock, propagating 
interplanetary shocks, and stellar wind termi- 
nal shocks. 

B.S. (1960) and M.S. (1661) degrees from 
University of Chicago; Ph.D. in physics from 
Stony Brook In 1972. Adjunct faculty at 
Stony Brook since 1973, supported on NASA 
grants. Visiting senior research scientist at 
the Max-Planck InstitOI fUr Kemphyslk 1978— 
1979. Member ol AGU, American Aatronoml* 
cal Society, and American Physical Society; 
member of the executive committee of the 
Cosmic Physics division of the APS 1980- 
1982. Published 25 papers, Including 10 In 
AGU journals, and contributed 10 to AGU 
meetings. 


8PR Magnetospherlc Physics: 
Secretary 


■f*. 


* * 


Theodore A. Frits. Age 41 ; joined 
AGU In 1962. He is a research physicist with 
ihe Space Environment Laboratory of the 
NOAA Environmental Research Laboratories 
In Boulder. Colorado. His scientific interests 
Include magnetospherlc and radiation belt 
physics and solar-terrestrial relationships, 
along with spacecraft program and instru- 
mental aspects to carry out these sfudles. 

He received the B.S. degree In physics from 
Virginia Polytechnic Institute, Blacksburg, In 
1981 and the M.S. and Ph.D. degrees in 
physics Irom the University ol Iowa, Iowa 
City, in 1964 and 1987, respectively. 

He was Involved In the design, fabrication, 
and calibration of a number of scientific ex- 
periments flown as part of the University of 
Iowa satellite programs, lnjun-3 and lnjun- 5 , 
and the NASA satellite program OGO-4. He 
wa9 a research associate in the Department 
of Physics and Astronomy of the University 
of Iowa during the school year 1987-1908. 
From 1988 to 1989 he was a postdoctoral 
fellow of the National Research Council of 
Canada, Ottawa, whare he worked on data 
aatfl obtained simultaneously from satellites 
lnjun-3 and Alouette-1. From 1970 to 1871 
he was an NRC/NAS Postdoctoral Resident 
Research Associate of Ihe NASA Goddard 
Space Flight Center, Greenbelt, Md„ where 
he became Involved in the design, constmc- 
a nd caUbratfon of similar experiments 
for the NASA/Exptarer-45 and ATS-6 satellite 
s,nce 1871 he has been with the 
cSw s P aCB Environment Laboratory In 
tSS' r i. CQto- He waa lnvo *ved in the NASA ) 
iihus-N space environment monitoring defl- 
nition and Is an Investigator on experiments 

1 and 2 spacecraft 
punched in October 1977, a numberof DoD 

SCATHA, as well as the 

S!! ? p,obe to Ju PH« r and the 
Swedish Viking program to be launched in 
the future. During 1973 and again In the 
summer of 1970 he was a visiting scientist In 
"STM lha Max-Planck Instllut for Aer- 
onomy, Undau/Harz, Germany, and he was 
to* NASA Science Definition 
WorWng Group for the future OPEN (Origins 
I"*™? h ,h 8 Earth's Neighborhood) pro- 
J™”® h “ otofrt 60 scientific publications 



California. His scientific interests Include »*. 
oretical plasma physics, magnetospherlc 
radiation-belt physics, solar wind, and solar 
terrestrial relationships. He earned his B s 
degree In physics from Michigan Stale Uni 
veraity In 1964 and his Ph.D. degree, also In 
physics, from thp Massachusetts Institute ot 
Technology In 1987. He held an Alumni Dls- 
Anguished Scholarship at MSU and a Nation, 
al Science Foundation Fellowship at MIT He 
worked during the summers of 1964 and 
1985 In the Polymers Division of the National 
Bureau of Standards. In 1967, Schulz be- 
came a member of the technical staff at Bell 
Telephone Laboratories In Murray Hill, New 
Jersey. He joined the Space Sciences Labo- 
ratory df The Aerospace Corporation In 1969 
and continues to Investigate plasma and ra- 
diation-belt dynamics. He has been a fellow 
of the American Physical Society since 1977 
and a member since 1964. He has authored 
or coauthored more than 60 scientific articles 
that have been published In various journals 
and books. Including about 30 In AGU publi- 
cations. He also coauthored (with L. J. Lan- 
zerotti) the monograph Particle Dllfusbn in 
the Radiation Belts (Springer, 1974). Schulz 
has served as referee for various Journals 
(1969-present), as associate editor of the 
Journal ol Geophysical Research (1976- 
1978), and as organizer of the Space Sci- 
ences Laboratory Seminar (1978-1979). He 
has served the AGU as secretary of magne- 
tospheric physics since July 1980. 

SPR Solar and Interplanatary 
Physics: Secretary 


Leonard F. Burlaga. Member of AGU 
since 1966. Age, 42. Physicist. B.S., Univer- 
sity of Chicago, 1960; M.S., University of 
Minnesota, 1962; Ph D., University ol Minne- 
sota, 1966. Employed at NASA/Goddard 
Space Flight Center since 1966, initially as a 
National Academy of Sciences/National Re- 
search Council Postdoctoral Resident Re- 
search Associate (1966-1968). Visiting sci- 
entist at the High Altitude Observatory in 
Colorado and at the Laboratorio Plasma 
Spazlo In Italy. Research interests Include In- 
terplanetary magnetic fields and plasmas, 
magnetohydrodynamlcs, interaction of Ihe 
solar wind with planets and comets, and 
magnetospherlc physics. Coinvesllgator on 
several satellite experiments, including ex- 
periments on Voyager, Hellos, and Explorers 
34, 41 and 43. Author ol more than 70 scien- 
tific articles. Recipient, NASA Exceptional 
Scientific Achievement Medal, 1979. Com- 
mittee memberships Include Solar and He- 
liospheric Physics Management Operations 
WorWng Group; Interplanetary Physics Work- 
ing Group; Comet Science Working Groups; 
and Working Groups for OPEN, Plasma Tur- 
bulence Explorer, Solar Corona Explorer, 
and the Solar Cycle and Dynamics Mission. 
Member, American Physical Society; Interna- 
tional Aslrophyslcal Union; Chairman, Divi- 
sion IV of the International Association of 
Geomagnetism and Aeronomy. 



^^helolnedthe 
-n, 0 » He Is a research scientist with 
Aerospace Corporation In El Segundo/ 


Bruce T. Tsurutanl . B.A., PhD.. Uni- 
versity of California at Berkeley. Has been a 
the Jet Propulsion Laboratory, California in- 
stitute of Technology, since 1972 ana is 
presently a member of the technical atan n 
the Space Phyalos Section. Author or coau* . 
thor of 53 sclentlflo articles. Areas of scien- 
tific Interest Include Interplanetary P/W®*®, '! 
(heliospheric magnetlo field properties ana . 
configuration, cosmic ray modulation), . 
wind Interaction with magnetospheres (up-_ 
stream waves and particles, magnetic mi era 
Ing, viscous Interaction), plasma physio l 
stabilities and wave-particle Interactions). . 
particle acceleration processes (interp'^L . - 
tary and magnetospherlc), auroral phy®*® ; ; 
(particle precipitation and substorms), aa ; . 
physics (X ray bursters). He Is a 
the American Geophysical. Union, : .;! 

can Association for the Advancement^ 

. ence, Sigma Xi, the New York 
Sciences, and the International Union# . 
dlo Science. Currently a colnve.8tigato£ • 

the IntematiOnal-Sun-Earth'EkplorejJw , a y v 

Interplanetary Magnetic Field Jnvesl 

cdnvestigejtbr 1 On the European. Spaw^;;.. 

cy International Solar Rolar Mtejoj^gJV • 
, Field Investigation, arid a 1 guest 
■ on the ISEE. 1 and 2 plasma wav* ■ , 
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Explorer Study Group and Ihe NASA Solar 
Sar Mission Study Group. Coorganized an 
ISEE Upstream Wave and Particle Meeting 
and a special Ibsus of JGR. 

Teotonophyslcs: President-Elect 



Thomas J. Ahrens. A member of 
AGU since 1959; age 44. He la currently pro- 
fessor of geophysics at the California Insti- 
tute of Technology. His research interests in- 
clude physics of the earth's Interior, especial- 
ly equation of state of rocks and minerals, 
Including polymorphism and dynamic yield- 
ing. Also, Impact processes on planetary sur- 
faces and theories of accretion and evolution 
of volatiles on Ihe terrestrial planets. Bore- 
hole In-allu stress and tilt measurements. He 
received his B.S. from the Massachusetts In- 
stitute of Technology, 1957; his M.S. from 
California Institute of Technology, 1958; and 
his Ph.D. from Rensselaer Polytechnic Insti- 
tute, 1962. He served as a geophysicist with 
the Pan American Petroleum Corporation 

1958- 1959; a 2nd Lieutenant, U.S. Army, 

1959- 1960; as a geophysicist at the Stan- 
ford Research Institute, 1962-1967, prior to 
coming to the California Institute of Technol- 
ogy in 1967. He has served as president, 

(San Francisco) Bay Area Geophysical Soci- 
ety, 1966-1967; associate editor, Journal of 
Geophysical Research, 1972-1974; asso- 
ciate editor, Review of Scientific Instruments. 
1972-1974; NSF Earth Sciences Advisory 
Panel, 1973-1976; chairman, Geophyslcs- 
Gordon Research Conference, 1974; presi- 
dent, Sigma XI, Caltech chapter, 1974-1975; 
advisory editor. Physical Chemistry ol Miner- 
als, 1976-present; NASA Lunar and Plane- 
tary Review Panel, 1976-1980; Advisory 
Committee, Division of Earth Sciences NSF, 
1979— present; editor, Journal of Geophysical 
Research (Red), 1979-1982. He has pub- 
lished 113 papers, 32 in AGU journals; the 
most Important are: Calculated mineral reac- 
tions In the earth's mantle (JGR, 1967); The 
baaalt-ecloglte reaction rate and its geophys- 
ical significance (Reviews of Geophysics and 
Space Physics. 1975); Impact-Induced ener- 
gy partitioning, melting, end vaporization on 
terrestrial planets ( Proc . Bth Lunar Science 
Conference ); Equation of state of iron sulfide 
and constraints on the sulfur content of the 
earth (JGR, 1979). 


r 


Johannes Weertmen. A member of 
AGU since 1950; age 56. He Is currently 
Walter P. Murphy Professor of Materials Sd- 
wk» and Engineering, the Department of 
Materials Science and Engineering, and pro- 
fessor of geophysics, Department of Geologi- 
cal Sciences, Northwestern University, where 
J} haa been since 1959. Hla areas of scien- 
ce Interest Include dislocation theory, creep 
® Cfystelllne solids, glacier mechanics, geo- 
ttBrmal energy, fatigue, and fracture solids. 

received his B.S. (1948) and D.So. 

1'951) in physics at Carnegie Institute of 
technology (now Camegle-Mellon Untversl- 
5J- ™ was a Fulbrighl Fellow 1951-1952 at 
f 00 ' 8 Normals Superleure In Paris; with 
Naval Research Laboratory from 1952 to 
te58; with the ONR-London 1958-1959; a 
“"ting professor In geological sciences at 
w^ech 1964; and Guggenheim Fellow at 
Polar Research Institute of Cambridge 
^varsity (1970-1971). He received the 
TOberi E. Horton Award of the Hydrology 
of AGU In 1962 for a paper In JGR 
J* S ab,l| ly of Ice age sheets; the Champion 
2J“toewon Gold Medal of AIME In 1977; 
^ Acta Mefaffurgtea Gold Medal In 1980. In 
ha wag elected lo membership In the 
National Academy of Engineering. He has 
88 an asaodate editor of JGR (1972- 
ficS ^L d on ,h e Committee on Glaciers 
iiooi"! 939 )' w here he served as chairmen 
JJ^3J9B9). He Is the author or ooauthor of 
i P ubllc atlons, Including 20 In AGU 
hnnv li He ' 8 coauthor coeditor of two 
tv rnTii ls a fellow of the American Socie- 
ty aJA^ 13 ' The American Physical Socle- 
uL toe Geological Sodety of America, 
tonli « ! T,emb8r of AIME, AAAS, the Inlema- 
E a o'ogy Society, Arctic Institute of 1 
aton aS? 0 ® 1 Ams|rloan 6uaternary Assocl- 
He Eu ropean| Geophysical Society, 

[erann chairman of the 1969 Gordon' Con- 
sor tn ?k° n phy^col metallurgy, editorial advk 
ami «,!!]? Joumaf of Glaciology (1B72-pre«- 
AIMp *n?? rved on various committees of 
ASM, and NAS/NAB, 


T ectonophy si cs: Secretary 



Christopher Schols. Age 38. Is pro- 
fessor of geological sciences at Lamont-Do- 
herty Geological Observatory of Columbia 
University. A member of AQU since 1967, he 
received a B.S. from the University of Neva- 
da In 1964 and a Ph.D. from MIT In 1967. 

He joined L-DGO following a postdoctoral 
year at Caltech. A past member of the U.S. 
National Committees on seismology and on 
rock mechanics, he was a Sloan Fellow in 
1975-1977 and a Cedi and Ida Green 
Scholar at IGPP, U.C. San Diego. 1980-81. 
Author of 62 papers, 25 In AGU journals, his 
prindpal work has been on fracture and fric- 
tion of rock, the mechanism of earthquakes 
and faulting, and general and regional stud- 
ies of tectonics. Representative recent pa- 
pers on those subjects can be found in JGR 
(63. p. 763. 1978; 84, p. 5525, 1979; and 84, 
p. 6770, 1979). 



Joseph B. Walsh. Joined AGU in 
1975; age 50. Currently a senior research 
scientist In the Department of Earth and 
Planetary Sciences, MIT. His scientific work 
is primarily theoretical, Involving the applica- 
tion of mechanics to problems in lectono- 
physics. such as faulting and the elastic and 
anelastic properties of rock. He received his 
B.S. degree irom MIT In 1952 and hts Ph.D. 
from MIT In 1958. After graduation he 
worked lor consulting engineering companies 
for severe! years. He came to the Woods 
Hole Oceanographic Institution In i960 and 
left In 1963 to Join the research staff at MIT 
He has written 42 scientific articles, ot which 
22 appeared in AGU journals. The most In- 
teresting of these are his work on the effect 
ot ciacks on the elastic properties of rock 
(JGR 70(2), 381, 1965). the role ol pore fluid 
or Interstitial melt on wave velocities end at- 
tenuation (JGR, 74(17), 4333, 1969), and the 
changes In gravity resulting from faulting 
(JGR 84(B1), 165. 1979). He served as as- 
sociate editor of JGR for the period 1975-77. 


Volcanology Geochemistry and 
Petrology: President-Elect 



, Brant Dalrymple. Age 44; a mem- 
>f AGU since 1963, fellow since 1975; 
inlty regional geologist, Western Regton, 
Geological Survey. Areas of current In- 
it Include history of geomagnetio field, 
n of linear volcanic chains, geology ot 
ailan Islands, evolution of volcanlo sys- 
i origin and evolution ol seamounts, de- 
Mienl of radiometric dating techniques. 

, Occidental College, 1959; Ph.Dj. Uni- 
Ity of California, Berkeley, 1963. Em- 
sd by U.S. Geological Survey 1063-pre- 
• lecturer and research associate. Stan- 
Unlveralty 1989-1971; visiting ^fessor. 
.ford, 1972. Fellow. Geological Society of 
rrica; member, American Quaternary As- 
aifon: councilor, American Quaternary 
relation, 1971-1972; American Commla- 
! on Stratigraphic) Nomenclature. 1 973- 
6 More than 80 published papers, the 
, ( important of which Include a series on 
maonetlc reversals, a series on the origin 


r. ■■ _ a hnnU* 




Heinrich D. Holland. Age 54; a mem- 
ber ol AGU since 1950 and a fellow since 
1973. He is currently professor ol geochem- 
istry at Harvard University and ia occupied 
with research dealing with the chemistry and 
chemical evolution of the atmosphere and 
oceans and with the nature of hydrothermal 
solutions. He received his B.A. (1946) in 
chemistry from Princeton University, his M.S. 
(1948) and Ph.D. (1952) degrees In geology 
from Columbia University. An honorary M.A. 
(1672) was oonterred by Harvard University 
when he joined Ihe faculty there. He was a 
member of the faculty of Princeton Univorsily 
from 1950 to 1972. During this lime he was 
also an NSF Postdoctoral Fellow at Oxford 
University (1956-1957), a Fulbrighl Fellow al 
Durham University and Imperial College, 
London (1963-1964). and a visiting proles- 
sor at the University of Hawaii (1968-1960). 
Since joining Harvard University (1972), ho 
has held a Guggenheim Fellowship ( 1 975- 
1976), recoived a Humboldt Award (1980) 
tenable at Heidelberg Univorsily. and was a 
visiting prolossor at the Univorsily of Hnwail 
(1981). Ho Is a metnbor of the National 
Academy of Scloncos. tho Amorlcnn Acnrlo- 
my of Arts and Scloncos. iho Gouchoinicnl 
Society, (lie Goologicnl Society ol Am orica, 
the Society ol Economic Gootoglsts. tho Mln- 
eraloglcel Society ol America, tho American 
Association for the Advancement of Scionco, 
and the International Association ol Geo- 
chemistry and Cosmochomistry. He fins hold 
all of Ihe major offices in tho Geochemical 
Society. He has published two books and 
approximately 100 papers and is currently 
completing a book dealing with iho chemical 
evolution of the ntmosphora and oceans Hu 
was chairman of the Bowto Modal Commit- 
tee of the AGU from 1978 to I960. 


Volcanology, Geochemistry and 
Petrology: Secretary 



J. Lawford Anderson. Age 33; a 
member ol AGU since 1975. He is piesenliy 
an associate professor of geology at the Uni- 
versity of Southern California, Los Angeles. 
Principal research interests are in the fields 
of Igneous petrology, petrochemistry, and 
mineral equilibria. A native of Goose Creek. 
Texas, he holds a B.A. (1970) in geology 
from Trinity University and a M.S. (1972) and 
Ph.D. (1975) in geology from the University 
of Wisconsin (Madison). Anderson has been 
teaching at USC since 1975. In addition lo 
AGU he ia a member of the Geological Soci- 


ety ol America, American Association for the 
Advancement of Science, and Sfgma XI. For 
tho past 3 years ha has served on the Ab- 
stract Review Panel for the Cordllleran Sec- 
tion of GSA. He has published oyer 13 pa- 
pers and 19 abstracts (three in AGU publica- 
tions) lhat deal primarily with the evolution of 
granitic magmas, specifically their genera- 
tion, crystallization, deformation, and associ- 
ated tectonic selling. Recent work has cen- 
tered on ihe mineralogy and petrology of an- 
orogonic granite plutonism ol the late 
Precambrlan at North America, Meaozoic-to- 
Tertiary two-mica granites o! the southwest- 
ern U.S., and conditions ol mylonitizatlon 
and other forms of calacfasls in Cordllleran 
melamorphlc complexes. The foliowring 
1900-1 981 publications are representative of 
his present research: 

Anderson. J. L., Mineral equilibria and crys- 
tallization conditons In the Late Precambrl- 
on Wolf River rapakhri massif, Wisconsin. 
Am. J. Sci., 280, 23B9-032. 1980. 

Anderson. J. L. P R. L. Cullers, and W. R. Van 
Schmus, Anorogenlc metniumlnous end 
peralumlnous granite plutonism tn the Mid- 
Prolorozoic ol Wisconsin, U.S. A.. Conirib. 
Mineral. Petrol., 74. 311-32B, 1980. 
Anderson, J. L„ R. H. Osborne, and D. F. 
Palmer, Potrogonosis ol cataclaslic racks 
within tho San Andreas Fault Zone of 
southern California, U.S. A.. Toctonophy- 
SlCS, 67, 221-249, 1980. 

Andofson, J. L., and M. C. Rowloy. Synkine- 
matic Instru slou of porntumlnous nnd asso- 
ciated motnluniinnus rjmnttnirl mngmns. 
Whlpplo Muuntnlno. California, Can. Miner- 
al.. 19. 03-101, 1981 

Dnvls. G. A., J. L. Anderson. E. G. Frost, J. 

J. Shuck afford, Mylonitizultun nnd detach- 
ment faulting In the Wiiippto-Buckskln- 
Rnwhido Mountains torrano. southeastern 
California and wostorn Arizona, In Mata- 
morphlc Coro Comptoxos. edited by M. 
Ciittongen, G. H. Davis, nnd P. J. Conoy. 
Geol Sue. Am. Mom, 153. 79-129. 1900 

Petor W. Llpmnn. Age 46, a inombor 
ol AGU smeo 1967. Ho >kis worked for tho 
U.S. Geological Survey in Denver. Colorado, 
since completing his Ph.D at Stanford Uni- 
versity in 19G2 l.ipmuns primary scionlitic 
interests contain broad ■.ispocts ol volc.i- 
rusm. including hold geology, rotations bo 
twoon tfolciimsm und siibvolcnmc intrusions, 
geochemistry and isotopic chemistry ot mag- 
mas. structural lectures ot volcanos rela- 
tions between volcanism and plate tectonics, 
the role of volcanism in planetary evolution, 
geodetic monitoring and hazards analysis of 
active volcanos, volcanic activity in relation 
to geothermal energy, pud significance of 
volcanism to oro deposition Lignum n.is 
been project chiol ol several ol several 
USGS studios of Cenozoic volcanic centers 
In Colorado, New Mexico. Utah, and Nevada. 
In addition he has worked on active volcanos 
In Japan, Hawaii, and most recently, on the 
1980 eruption of Mount St. Helens. Lipman 
has authored or coauthor ed approximately 
175 scientific articles and papers He is cur- 
rently coeditor ol the USGS Professional Pa- 
per on the 1980 eruptions of Mount St. Hel- 
ens, Washington, and is also an editor for 
the Cordilteren volume of the Geological So- 
ciety of America's centenlal publication se- 
ries 'Decade of North American Geology.’ 
Lipman is a tallow of the Geological Society 
of America and the Mineralogical Society of 
America; In 1960 he was made an honorary 
member of Ihe Colorado Scientific Society. 



Geodynamics Series Volume 1 


& 


Dynamics of 
Plate Interiors 


Editors: A.W. Bally, P.L Bender, 
T. R. McGetohln, & R.l. Walcott 


An Interdisciplinary Investigation focused on 4 major 
areas of study: 

Instrumental Measurement of Ihe Deformation of 
Plate Interiors 

History and Mechanism of Plateaux Uplirt 
Vertloai Movements from the Stratigraphic Record 
Quaternary Vertical Movements 

This final report of the Internationa) Geodynamlos Project. 
Working Group 7 on Geodynamics of Plate Interiors, brings together 
a variety of popers dealing with Ihe nature and origin or the 
dynamics of the more stable regions of Ihe earth. 

Copublished by Iho Geological Society of America 
164 pages / $15.00 Hardbound f 20% member discount 
Orders under 

$60.00 must W American Geophysical Union 

^ 2000 Florida Avenue, N.W. 

Washington, o.c. 20009 

Cali 800-424-2488 Toll free. 
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Meetings 


MMinfj-Mi-Knivi 


c In(heGijy'Z 

bythcBay^ 


1981 AGU Fall Meeting Soolal Even,s 


Wednesday, December 9 


Ths 1981 Fall Meeting will be hold al 
the Jack Tar Hotel and the Holiday 
Inn/Golden Gateway In San Francisco 
tram December 7*1 1. 


Two parties are planned for registrants. Ths Ice Breaker will 
be on Monday at (lie Jack Tar Hotel; and a wine and cheese 
party on Thursday at ths Holiday Inn/Golden Gateway Hotel. 


Hydrology 

Oceanography 


Registration 


Complimentary refreshments will be served dally at both 
hotelB from 9:30 to 10:30 A.M. and 2:30 to 3:30 P.M. 


Meteorology 

Solar-Planetary 

Relationships 


Casa de Crlatal noon 

NIkko Banquet 

room noon 

NIkko (T/K room) 1 1:45 a.m. 

Four Seas 8:00 p.m. 


Everyone who attends ths meeting must register. 
Preregistration (received by November 17) saves you time and 
money, and the lee will be refunded If AGU receives written 
notice of Inability to attend by November 30. Registration 
rates are as follows: 


Business Meetings and Sections 
Luncheons/Dinner 


At-Meetlng 
Preregistration (after 1 1/17) 


Member 

$55 

$70 

Student Member 

$25 

$40 

Nonmember 

$75 

$90 

Student nonmember 

$32 

$47 


The AGU Council will meet Sunday al 5:00 pm In the 
Japanese Pavllllon (formerly the Garden Room) of the Jack 
Tar Hotel. 

The Teotonophyslca section business meeting will follow an 
afternoon technical session (TBA). 

The NIkko, Van Ness and Pine; the Casa de Crlatal, 1122 
Post Street; and the Four Seas, 731 Grant Avenue, are the 
restaurants that will provide an atmosphere of conviviality for 
the 9eotfon luncheons and dinner as listed below: 


• Special Chinese Gourmet Banquet 

• Business meeting at 8 p.m., followed by the bancuai 
at 7:30. Reservations In advance required! 

Thursday, December 10 


Tuesday, Decembers 


Registration for 1 day only Is available at one hall the 
above rates. Members of the American Meteorological Socie- 
ty, the American Society of Photogrammetry, Union Geollsica 
Mexlcana and the American Congress on Surveying and Map- 
ping may register for the meeting al the AGU member rates. 

The difference between member (or atudent member} 
registration and nonmembor registration may bo applied lo 
AGU duos If a completed membership application Is received 
at AGU by February 13, 1082. Current AGU annual member- 
ship rates are: $20 members; $7 student members. 

To proreglsler, fill out I ho registration form, and return It 
with your payment to the AGU OHice. Your receipt will be In- 
cluded with your prereglstrallon material at the meeting. 
Preregiatrants should pick up their registration material al the 
prerag Isl ration desk at the Holiday innIOolden Gateway Hotel. 
Complimentary badges lor guests not attending the scientific 
sessions will be available al the registration desk. 


Geodesy 

Seismology 


Casa de Crlatal 
NIkko 


S8.00 

$3.75 

faubeldlzad) 


Planetology/ 

Volcanology, NIkko Banquet 

Geochemistry, and room noon $ 8.25 

Petrology 

• An opportunity for members of both sections to meet 
In an Informal atmosphere to discuss subjects of 
mutual Interest. 

Geomagnetism 

NIkko (T/K room) 11:45 a.m. $&25 

Paleomagnetlsm 


Advance reservations are suggested (SPR-requIred) and will be processed as they are received based 
on availability of space. Complete the registration form now. 


Scientific Sessions 


The scheduling of the scion II ho program will be published 
In EOS, October 20. Both hotels will be utilized for all 
disciplines. 


Hotel Accommodations 


A block ol rooms ($41 singles; $47 doubles) Is being held lor 
meeting atlendeee at the Jack Tar Hotel and at the Holiday 
InnfGoIdan Gateway. Reservations are processed aa they are 
received, so If you wish lo stay at a particular hotel, you 
should make your reservation as early as possible. Remember 
your fellow scientists need a room. Reserve In one hotel only 
Don't ba a no-show? 

Reservations must be received by November 12 to be con- 
firmed. Please use the form provided to be assured of the 
special AGU rate, and mall It directly to the hotel ol your 
choice. Do not write or call the AGU office for room reserva- 
tions. 

Free parking Is available only to registered guests of each 
hotel. 


PLEASE CHECK 
ACCOMMODATIONS 


□ $41.00 


AMERICAN GEOPHYSICAL UNION FALL MEETING 
December 7-11, 19S1 


Double Bed 


(2 persons) 

□ $47.00 

Twin Beds 


(2 persons) 

□ $47.00 


Arrival Date. 


.AM □. 


.PM □. 


Departure Date. 


.PM □. 


Name. 


SUITES UPON REQUEST 


Address. 


Extra Person ■ $12 (HI Y, $14 (JT). No charge for 
children under 12 sharing paienls' room All rooms suDJecl lo 
cily lax. Parking in aui in building garage is Ires » an 
rogoieied guests 


Company Name. 


Please note: Resarvattra musl be received by Nov. 12 in 
order 10 b« conMmed Ail reservations received inereaher will 
be confirmed on availability only. 


Additional Name. 


■Rooms will be held unlll 6 PM on day Ol arrival unless ac- 
comodifed by deposn lo cover Ural nlghl’s rental. 


Address. 


Cheok and mall lo preferred hotel 


□ Holiday Inn Golden Galeway 
Alin: Reservations Department 
1500 Van Ness Avenue 
San Francisco. Ca. 04109 
Phone I (4 15) 441-4000 


□ Jack Tar Hotel 

Ann. Reservations Manager 
Van Ness el geary 
San Francisco, Ca. 94101 
Phone *(800)227-4730 


Company Name. 


Be sure to Identify yourself as an AGU attendee when you telephone 
In your reservations. 


AMERICAN GEOPHYSICAL UNION 
1981 FALL MEETING 


REGISTRATION FORM 


Jack Tar HoteVHoliday Inn- 
Golden Gateway Hotel 
December 7-11, 1981 
San Francisco, California 


RETURN THIS FORM WITH PAYMENT TO: 
Meetings Registration 
American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20009 



PLEASE PRINT CLEARLY. 


Days you plan to attend □ Monday □ Tuesday □ Wednesday Q Thursday 


Office Use 
Reference Number 


Badge Identification 


NAME ON BADGE 


PtoMr cheek appropriate bar 

'^°i“ OP6 * aW0 “I MU 


Thursday □ Friday 

DEADLINE FOR RECEIPT OF PREREGISTRATION 
NOVEMBER 17, 1981 

(rates applicable only If received by November 17 with payment 


AFFILIATION 


MAILING ADDRESS 


Mfimtar bodges ate Hue on wfiHe 
Ntwnember badges an red on wWa. 

□ Member AGU □Norrmamba, 

□ Member cooperating society. 

AM&Amettcan Meteorological Society 
AWAiwicm Society cl Ptoogremmeuy 


Telephone if 


MEMBER 

More than 
ono day 
□ $55 

Ons day 
□ $27.60 

STUDENT MEMBER 

□ $26 

□ $12.60 

NONMEMBER 

□ 57S 

□ 137.50 

STUDENT NONMEMBER 

□ $32 

□ $16,00 

ABSTRACTS (NOVEMBER TO, EOS) $fi 

□ 



Address during the meeting it different than above 


Nonmambere 

d ,r cw beTMoan frembtr (•:* erodes 
roetrtwv retfabji an *nd ftoomambar 

reg'sfa'w meytu eccHHUoAGUdueaiiB 
ccurptercd nw-Henh® awteafton*! 
rece.v wj a! AGU by February 13. 1983 
Cu'rer: AGU annual mim&enho ritat are 
UDMemoeii |r5Mnl(n<H<i 





Charge to. | |V«B 

| 1 MesSer ctnrgg (Into fear*) 


Frarafltalranu 

You' rece«l Ail train you' prafwjtfratton 
packet Jiw rpg yireiw Im w# m rounded 
if v>niien nous or iruuMy ro a*ani n 
received m Ifia AQUalftce by NwenfeM ir 
The program end meeting euiracfl w* 
appear in lb* Nowmba* 10 isaue of EOS. 
tttwh la malted to «h nwntam *» adnnee o< 
i he meeune 


Card Hrirbe* . 


SECTION LUNCH EONS/DIN NEfc 

Circle section and Indicate number of tickets 

Geodesy - Tuesday - $8.00 

Geomagnetism and Paleomagnetlsm - Thursday * $8.25 

Hydrology - Wednesday - $8.00 

Meteorology - Wednesday - $ 8.25 

Oceanography - Wednesday - $ 8.25 , . . 

Planetology/Votcanoiogy, Geochemistry, and . .. 1 
Pstrojogy ■ Thursday - $8.25 • V . , ., 

Seismology - Tuesday - $3.75 (subsidized) 


EratfreMnDui. 


Signature. 




.j . - 

i Other payime^ts! (Please Identify) $ , 'K 

• • i ■ / v : ; t ! V: ■; /fc'^.Total enclosed 

".V 
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International Laser Radar Conference 

A call for papers has been issued for the 11th Interna- 
B a | Laser Radar Conference, slated for June 21-25, 

1982 al the University of Wisconsin at Madison. 

The program, to consist of Invited and contributed pa- 
M rs will Include discussions on meteorological Ildar (light 
Snd detection ranging) Investigations. Including clouds, pre- 
doltatlon, water vapor, temperature, pressure, and winds; 
stSdles of the atmosphere, using Ildar; Ildar Investigations 
ol tropospheric chemistry and diffusion; applications of Ildar 
lo atmospheric propagation and radiative transfer; and new 
Her concepts and applications. 

Abstract deadline Is February 28. For details on the ab- 
stract format and further conference Information, contact 
Jody Edwards, Conference Coordinator, 1 1th International 
Laser Radar Conference, Space Science and Engineering 
Center, 1225 West Dayton Street, Madison, Wl 53706 
(telephone: 608/263-6780). 

The conference, lo be held under the auspices of the 
Committee on Laser Atmospheric Studies (CLAS) of the 
American Meteorological Society, Is sponsored by the 
Space Science and Engineering Center of the University of 
Wisconsin at Madison. The Optical Society ol America and 
tie Radiation Commission of the International Association 
jl Meteorology and Atmospheric Physics (IAMAP) are co- 
operating organizations. James A. Weinman, of the Depart- 
ment of Meteorology and the Space Science and Engineer- 
ing Center, Is program chairman, ffl 


Geological Information Conference 

The Second International Conference on Geological ln- 
formatfon will be held at the Colorado School of Mines on 
May 23-27, 19B2. Theme of Ihe meeting will be Interna- 
tional cooperation to identify and share geological informa- 
tion. Sessions will focus on current activities In national sur- 
veys and geoscience Information groups; International pro- 
grams and their prospects for the future; and development 
of Inventories of natural resources information. Several field 
trips are slated during Ihe conference. 

Authors wishing to contribute a paper should send a ten- 
tative title by October 1 to D. C. Ward, International Confer- 
ence on Geological Information, 223 Natural History Build- 
ing, 1301 West Green St., Urbana, IL 61801. The abstract 
deadline Is November 15. 

Correspondence from North America concerning Ihe con- 
ference should be addressed to Ward. All others are urged 
to write to A. P. Harvey, Department ol Library Sciences, 
British Musuem (Natural History), Cromwell Road, London 
SW7 5BD, United Kingdom. 

The conference will be sponsored and organized by the 
Geoscience Information Society and the Geological Infor- 
mation Group of the Geological Society of London together 
with the International Union of Geological Sciences, Associ- 
ation of Chief Ubrarians of National Geological Surveys, 
and the Association of Geoscienlisls for International De- 
velopment. H. K. Phinney, Jr., library director at the Colora- 
do School of Mines, Is (he local committee chairman. & 


AGU FALL MEETING 

G In the City' 
by die Bay' 

H /Emv San Francisco 

Hk Dec.7-11.1981 


Abstract Deadline; 
Sepfember 16, 1901 


Geophysical Year 


(Boldface indicates meetings sponsored or 
cosponsored by AGU.) 


Aug. 17-28 Third Scientific Assembly of IA- 
MAP with Extraordinary General Assem- 
bly, Hamburg, Federal Republic of Germa- 
ny. (S. Ruttenburg, NCAR, P.O. Box 3000, 
Boulder, CO B0307.) 

Aug. 24-26 International Symposium on 
Management of Geodetic Data, Copenha- 
gen, Denmark. Sponsors, IAG, the Danish 
National Committee of IUGG, Geodaetlsk 
Instltul. (C. C. Tschernlng, International 
Symposium Management of Geodetic 
Data, Geodaetlsk Instltul, Gamlehave Alle 
22, Charlottenlund DK-2920 Denmark.) 

Aug. 24-29 Eighth Annual Meeting of the 
European Geophysical Society, Uppsala, 
Sweden. (C.-E. Lund, Chairman Local Or- 
ganizing Committee, Institute of Solid 
Earth Physics, Uppsala University, Box 
556, 22 Uppsala, Sweden.) 

Aug. 25-27 The Royal Institution of Char- 
tered Surveyors Centenary Celebration, 
London, England. (Representative Red- 
raw. American Congress on Surveying 
and Mapping, 210 Uttte Falls Street. Falls 
Church, VA 22046.) 

Aug. 28-Sept. 9 Arc VolcanlBm Sympo- 
sium, Tokyo, Japan. Sponsors, Volcano- 
logical Society of Japan, IAVCEI. (Daisuke 
Shlmozuru, IAVECEI Symposium on Arc 
VolcaniBrn, Earthquake Research Institute, 
Untv. of Tokyo, Bunkyo-ku, Tokyo 113 Ja- 
pan.) 

Aug- 31-Sept. 2 Third International Collo- 
quium on Mars, Pasadena, Gallf. Spon- 
sors, NASA, Lunar and Planetary Institute, 
Division of Planetary Sciences ol the AAS. 
(Conway W. Snyder, Jet Propulsion Labo- 
ratory, Pasadena, CA 91109.) 

Aug, 31-Sepl. 5 Symposium on Geodetic 
Networks and Compulations, Munich, 

West Germany. Sponsor, IAG. (Deutsche 
Geodatische KommlSBlon, Bayerlachen 
Akademle der Wlssenschaften, Marstall- 
plau 8, D-8000 Munchen 22.) 

, p .'' United Nations Symposium on Water 
Management In Industrialized Areas, LIs- 
ton, Portugal. (Chairman of the Executive 
Ljwimlttee, International Symposium on 
water Management In Industrial Areas, 
rotugusse Water Resources Association, 
W0 LNEC, Av. do Brasil, 101, 1799 Lisbon, 
Portugal.) 

^Pl J-12 Third International Symposium 
r* Antarctic Glaciology, Columbus, Ohio. 
|Ponsors, International Commission on 
onow and Ice, International Gladologlcal 
(Institute of Polar Studies, Ohio 

nu ,„ Univ ' 125 s - 0val Mali - ColumbuB, 
OH 43210.) 

8-1 2 American Society of Photo- 
wrammelry-Amerfoan Congress on Survey- 
ed Bt ™ Mapping Fall Convention, San 
Cal|f - (l- W. Aggers, USGS, 

£5 MiddlaHsId Road, Mall Stop 31. Menlo 

-Pj^CA 94026.) 

? ^P^lum and Workshop on 
ol Remote Sensing for Rice 
!nJS U S^? n ' Hydsrabad, India. Sponsors, 
Atmospheric Optics and Re- ■ 
® ,l * ,n 0. National Remote Sensing • 
anEru’i^ Dee P®l'. Institute for Atmo- 
epnerte Optics and Remote Sensing, P.O, 

Sea iV 7 Bm P ,on ' VA 23868.) 

L!£i 7 ; National Water Well Assocla- 
ttfliArT Annual Convention arid Ground-; 
Kan a J^i r>Q S 9y Education Session, ; ; 

Mo. (NWWA, 500 WeBt Wll* 
Rd " Wbrthfhgtoh, OH 43085.) 

*01 , Boston; M*ss; 
Marine Technology Society, V : • 


IEEE Council of Oceanic Engineering. 

AGU. (R. Nagle, Publicity Manager, Ray- 
theon Company, 141 Spring St.. Lexing- 
ton, MA 02173.) 

Sept. 17-18 Midwest Meeting, Minne- 
apolis. Minn. (Meetings, AGU, 2000 Flori- 
da Ave., N.W., Washington, DC 20009.) 

Sept. 17-18 Pacific Northwest Re* 
glonal Meeting, Ellensburg, Wash. 

(Bob BBntley, PNAGU, Central Washing- 
ton University. P.O. Box 1000, Department 
of Geology, Ellensburg. WA 98920.) 

Sept. 20-22 National Water Well Associa- 
tion 34th Annual Convention and Exposi- 
tion, Atlanta, Ga. (NWWA. 500 West Wil- 
son Bridge Rd.. Worthington, OH 430B5.) 
Sept. 28-Ocl. 1 0 NATO Advanced Study 
Institute on Chemistry of the Unpolluted 
and Polluted Troposphere, Coitu, Greece. 
(W. Jaeschke, Center ol Environmental 
Protection, University of Frankfurt. Roberl- 
Mayer-Str. 1 1 , 6QDG Frankfurt/Main. FRG.) 
Oct. 8-8 International Conference on Time 
Series Methods in Hydrosciences. Burling- 
ton, Ontario. Sponsors, National Water Re- 
search Institute of the Canada Centre for 
Inland Waters and Water-Resources 
Branch of Ontario’s Ministry ol Environ- 
ment. (A. El-Shaarawi, Aquatic Physics 
and Systems Division, NWRI, Canada 
Centre for Inland Waters, P.O. Box 5050. 
Burlington, Ontario L7R 4A8 Canada.) 

Oct. 7-9 John Muir Geophysical Society’s 
Fourth Nonannual Meeting, Lake Arrow- 
head, Calif. (M. McNutt, USGS, Menlo 
Park, CA 94025.) 

Oct. 11-14 Coastal Society’s Ssvsnth An- 
nual Conference, Galveston. Tex. (N. 

West, Coastal Society Conference, De- 
partment of Geography and Marine Affairs, 
Unlv. of Rhode Island, Kingston, Rl 
02881.) , „ , 
Oct 1 1-1 5 51 si Annual International Meet- 
ing of the Society of Exploration Gsophysl- 
clsts, Los Angeles, Calif. (William L. Baker, 
Technical Program Chairman, do Chevron 
Oil Field Research Co., Box 448, La Ha- 
bra, CA 90831.) 

Oct. 12-16 Third International Ocean Dis- 
posal Symposium, Woods Hole, Mass. 
Sponsor, Office of Marine Pollution As- 
sessment, NOAA. (I. W. Duedall, Marine 
Sciences Research Center, State Universi- 
ty of New York, Stony Brook, NY 1 1784.) 
Oct. 13-16 Fifth Gsopressured-Geothermal 
Energy Conference, Baton Rouge. La. 
Sponsors, Louisiana Geological Survey, 
Department of Natural Resources; Energy 
Programs Office, Louisiana. Stale ' Unlversl- 
tv U.S. Department of Energy. (Ann Bach- 
man, Conference Coordinator, Enogy Pro- 
grams Office, 105 Hill Menwi^LMte'W 8 
State Unlv., Baton Rouge, LA 7M03.) 

Oct. 13-16 Division of Planetaiy Sctenara 
of the American Astronomtaal Sodsty .An- 
nual Meeting, Pittsburgh, Pa. ( B - Hapke, 
Dept, of Geology and Planetary Scten«. 
321 Old Engineering Hall, University of 
Pittsburgh, Pittsburgh, PA 18260.) ■ 

O a. 14-16 Third Surveying and Mapping 
Colloquium for the Petroleum Industry, 

Banff Alberta, Canada. Sponsor, Canadi- 
an petroleum ' 

Canadian Petroleum Association, 15M. 

633 Sixth Ave., S.W.. Calgary. Alberta, 

Od^^ 2 T2 E^th 5 |rnpaot Conference,, . 
Snowbird, Utah. Sponsors, Lunar and 
i Planetary Institute, National Aoademy ol 

■ ■ nar and Planetary Institute, 3303 NASA 

, • Rod 1 , Houston, TX 77058.) - . 

Oct 22-24 - Fourth Cpnle^nce on the • 

.' • -Physics of the. Jovian and Saturnian Mag- 

■■ Spheres, laural.Md. S^ wr . NA SA. 

' ofle-30 : SymposlumonCHielerwy . 
; r MVrSlpn Bridge, snd Human 


Occupation of Submerged Coastiinos, La 
Jolla, Call!. Sponsors. Quaternary Shore- 
lines Commission of the Inlornntlonal 
Union for Quaternary Research, Sclontific 
Committee ol the World Confederation ol 
Underwater Activities. (Patricia M. Mas- 
ters, Scrlpps Institution of Ocennography, 
A6-012. La Jolla, CA 92093.) 

Oct 28-30 28th Annual Midwest Ground- 
water Conference. Bismarck, N. Dak. 
Sponsors, North Dakota Stato Water Com- 
mission, North Dakota District WRD- 
USGS, North Dakota Geological Survoy. 

North Dakota WRRI. (D. Ripley, North Da- 
kota State Water Commission. 900 E. 
Boulevard, Bismarck, ND 58501.) 

Oct. 29-31 28th Annual Eastern Pacific 
Oceanic Conference. Idlewood, Calif. (R. 
Michael Laurs. EPOC Secretary. South- 
west Fisheries Center. NMFS. La Jolla, CA 
92037.) 

November 1-6 Sixth Biennial International 
Estuarine Research Conference. Gleneden 
Beach. Oreg. Sponsor. Estuarine Re- 
search Federation. (Jay F Watson, Trea- 
surer, USFWS Suite 1962. 500 N.E. Mult- 
nomah Street. Portland, OR 92232.) 

Nov. 2-5 GSA Annual Meeting. Cincinnati. 
Ohio. (J. M. Latulippe. Meetings Depart- 
ment. GSA. P.O. Box 9140. Boulder. CO 
80301.) 

Nov. 2-6 International Conference on the 
Venus Experiment, San Francisco Bay 
Area, Calif. Sponsor, NASA. (Dr. Lawrence 
Colin, Ames Research Center, Moffett 
Reid. CA 94035.) 

Nov. 9-1 1 Special Conference on the Me- 
chanical Behavior of Salt, University Park. 
Pa. Sponsor, Rock Mechanics Laboratory, 
Department of Mineral Engineering. Penn- 
sylvania State University. (H. Reginald 
Hardy, Jr., Rock Mechanics Laboratory. 
Room 117, Mineral Sciences Building. 
Pennsylvania Slate University, University 
Park, PA 16802.) 

Nov. 0-11 Workshop on Comparisons Be- 
tween Lunar Breccias and Soils and Their 
Meleoritic Analogs, Houston, Tex. Spon- 
sor, Lunar and PlanBlary Institute. (P. 

Jonas, Projects Manager, Lunar and Plan- 
etary Institute, 3303 NASA Road 1, Hous- 
ton, TX 77058.). 

Nov. 9-20 Second Symposium on Geode- 
sy in Africa, Nairobi. Kenya. Sponsors, 

IAG, IUGG Local Committee of Kenya, 

IUGG Committee on Advice lo Developing 
Countries, African Association of Cartogra- 
phy. (R. Omandl, Survey ol Kenya, P.O. 

Box 30046, Nairobi, Kenya.) 

Nov. 30-Dec. 11 43rd Session of thB Inter- 
national Statistical Institute, Buenos Aires. 
Argentina. (Jim R. Wallis. IBM, Research 
Division, Box 218, Yorktown Heights. NY 
10598; or G. S. Watson, Bernoulli Society 
lor Mathematical Statistics and Probability. 
Department ol Statistics, Princeton Univ., 
Princeton, NJ 08544.) 

Deg. 3-5 Toploal Conference on tno 
Processes of Planetoiy Hitting, San 

Francisco, Calif. Sponsor, Lunar and Plan- 
etary Institute. (Rift Meeting, Projects Of- 
fice, Lunar and Planetary InstHule, 3303 
NASA Road 1, Houston, TX 7705B.) 

Dec. 7-11 AGU Foil Meeting, Ban Fran- 
cisco, Calif. (Meetings, AGU. 2000 Florida 
. Ave., N.W., Washington, DC 20009.) 

Deo. 18-19 Annual International Moating of 
the Working Group op Mediterranean 
•“ Ophtolltea, Florence, Italy. (Luigi Becca- 
(uva, Istituto dl Pelrografla. Via Granted 8, 
43100 Parma, Italy.) ' 


jan, -j i-i4 Symposium on Ihe Understand- 
ing of Hydrologic Processes at the Basin 
Scale, Caracas, Venezuela. Sponsors, 
Untverskiad Slm6n Bolivar, IAHS, (Ignacio 
Rodrfguez-lturbe, UnlvsrsWed Slmflrt Boli- 


var. Apartndo Postal 00.659. Caracas 
1001. Vonozuoln.) 

Jan. 13-15 National Radio Science Moot- 
ing, Boulder, Cofo. Sponsors. U.S. Nation- 
al Committee for the International Union of 
Radio Science. IEEE. (U.S. National Com- 
mit teo lor URSI, Notional Research Coun- 
cil, 2101 Constitution Avenue, N.W., 
Washington, DC 20418.) 

Jan 24-29 Conference on Origins of 
Plasmas and Electric Fields In the 
Magnetosphere, Yosemile Notional 
Park. Calif. Sponsors. NASA. AGU. (F. T 
Derkoy. Center for Atmospheric and Space 
Sciences. Utati Stale University. UMC 34, 
Logan. UT 0-1322.) 

Fob. B-12 Third International Geo- 
detic Symposium on Satolllte 
Doppler Positioning, Las Cruces. N 
Mex. Sponsors. Defense Mapping Agency. 
National Ocean Survey. AGU. (Richard 
Peat, Defense Mapping Agency. Hydro- 
graphic-Topographic Center. 6500 Brooks 
Lane, N.W., Washington. DC 20315.) 

Feb. 16-19 Ocean Sciences: AGU.' 

ASLO (American Society of Limnol- 
ogy and Oceanography) Joint 
Meeting, San Antoniu. Tex (Meeting!;. 

AGU. 2000 Florida Ave.. N.W.. Washing- 
ton. DC 20009.) 

Feb. 25-26 13th Annual Meeting of the In- 
ternational Erosion Control Association. 

Salt Lake City. Ulah. <M. McMillan. Erosion 
Control Consultants. P.O. Box 195. Pinole. 

CA 94564.) 

Mar. 22-26 Intern aitonal Symposium on 
Hydrothermal Reactions, Yokohama. Ja- 
pan. Sponsor. Tokyo Institute of Technolo- 
gy. (Shigeyuki SOmiya, Research Labora- 
tory of Engineering Materials. Tokyo insti- 
tute of Technology, Nagalsuta, Midori. 
Yokohama, 227 Japan.) 

Mar. 24-27 Conference on Earthquake 
Hazards In the Eastern San Francisco Bay 
Area, Hayward, Cafii. Sponsors, USGS. 

East Bay Council on Surveying and Map- 
ping. CaUI. Dlv. ol Mines and Geoi., Wood- 
ward-Clyde Consultants, Calif. St. Unfv. at 
Hayward. (Sue Hlrschfield, Dept, of Geo- 
logical Sciences, California State Universi- 
ty, Hayward, CA 94542.) 

Apr. 11-16 Penrose Conference on Antarc- 
tica. Shenandoah National Park, Va. Spon- 
sor, GSA. (Ian W. D. Dalzell, Lamont-Do- 
herty Geological Observatory, Columbia 
University, Palisades, NY 10964.) 

April 19-21 CordHIeran Section, Geological 
Society ol America and Seismologlcal So- 
ciety of America Annual Meeting, Ana- 
heim, Calif. (Neil Maloney, Earth Science 
Department, California State Univ., Fuller- 
ton. CA 92634.) 

April 27-20 Chapmen Conference on 
Rainfall Rates, Urbana. 111. (Meetings, 
AGU. 2000 Florida Avenue. N.W.. Wash- 
ington, DC 20009.) 

May 3-6 Chapmen Conference on 
the Discontinuities In Rocki Their 
Role and Significance In Qecloglo 
' Processes, Sants Fe. N. Mex. (Meet- 
ings, AGU, 2000 Florida Avenue. N.W., 
Washington. DC 20009.) 

May 3-7 14th International LIS ge 
Colloquium on Oooan Hydrodynam* 

, los, Ltage. Belgium. Sponsors IAPSO, 
Unesco Marino Sciences Division, EGS, 
Intergovernmental Oceanographic, AGU. 
(Jacques C. J. Nlhoul, University of Ltoge, 

1 Mectaique dea Fluids* Qdophyslques- 
1 Environment, B8* Sart Tilman, B-400O , 

! Llige, BeWum.) 

May 7-20 General Maelfng of IAG, Tokyo, 
Japan. (I. Nakagawa, Geophysical Mil- . 
lute. Kyoto University, Sakyo-ku, Kyoto 
. . 606 Japan.) ‘ j, , 

, May 10-12 Fourth International Conference, 
on Planning and Management of Water I 
;• Resources lor Industrial. Agricultural, and . 
Urban Use. Marseilles, France. Sponsors. 
Commission Europdsnne Medlterratteenne . 


. i i 
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de Planificaiion das Eaux (C.EM.P E.). 
Soctfilfl das Eaux de Marseille (S.E.M.). 
the Bureau de Recherchos GiSoEoglquos el 
Mlnieros (B.R.G.M.), Centre de Formation 
Internationale a la Gestion des Res- 
sources on Enu (CEFIGRE), UNESCO, 
Commission dos CommunnutOs Euro- 
ndennas. Association dos HydroyOoloquos 
(AIH). (Socrniariat de la Conforonco. So- 
dole des Eaux do Marsel Ho. 25 ruo 
Edouard Uelnnglado— 13006 Marseille. 
Franco.) 

May 17-22 Into rnnlional Solnr-Turrostrial 
Physics Symposium, Ottawa. Ontario. 
Canada. (Professor Liu. University of Illi- 
nois, Urbana, IL 61801.) 

May 1 7-Juno 3 24th Plenary Meeting of 
COSPAR, Ottawa, Ontario, Canada. 

(T. W. McGrath, Executive Member. Local 
Organizing Committee, XXIV COSPAR, 
Conference Secretarial, National Research 
Council, Ottawa, Ontario K1A OR6. Cana- 
da.) 

May 23-26 Eastern Conference an Water 
and Energy. Technical and Policy issues, 
Pittsburgh. Pa. Sponsors. ASCE. League 
of Woman Votors, Council ol Slata Gov- 
ernments. (F. Kilpatrick. USQS National 
Center, Mall Stop 414. Roston, VA 22092.) 

May 23-27 Second Interna lional Confer* 
once on Geological Information. Golden. 
Colo. Sponsors, Geoscience Information 
Society, Geological Information Group ol 
the Geological Society of London. Interna- 
uonnl Union of Geological Sciences, Asso- 
ciation of Ciilof Librarians of National Geo- 
logical Surveys, As'iuciaUan of Gooscron- 
lists for Inlurnollonal Oovolopmonl. (D.C 
Word. International Conlorenco on Geo- 
logical Information, 223 Natural History 
Building, 1301 Wost Green Street. Urbnnn, 
IL 61801. 

May 24-28 Joint International IEEE APS 
Symposium. National Radio Science Meet- 
ing, and Nuclear Electro magnetic Pulse 
Meeting. Albuquerque. N. Mex Sponsors. 
IEEE Antennas and Propagation Society. 
USNC UFiSI Commissions. Permanent 
NEM CommlitOQ. (K. F. Casey, The 
Dikowood Corp . f G 13 University Boido- 
varrt, N F , Albuquerque, NM 87102.) 

May 25-20 Symposium on tho Com- 
position of Nonurban Troposphere, 
Williamsburg, VA. Sponsors. AMS. NASA. 
AGU (Jack Fishman. Mail Slop 40 1 -B. 
NASA Langley Research Center. Hamp- 
ton. VA 23665.1 

May 3 1 -June 4 AGU Sprlns Meeting, 

Philadelphia. Pa. (Meetings. AGU, 2000 
Florida Ave . N.W., Washington. DC 
20009.) 

June 13-17 International Symposium on 
Hydrometeorology, Denver. Colo. Sponsor, 
American Water Resources Association. 

(A. I. Johnson. Woodward-Clyde Consul- 
tants. 2909 West 7th Ave., Denver, CO 
80204) 

June 15-18 International Conference 
on Rainwater Cistern Systems, 

Honolulu. Hawaii. Sponsors. University of 
Hawaii's Water Resources Research Cen- 
ter, AGU. (Yii-Si Fok. General Conference 
Chairman. Water Resources Research 
Center. Univ. of Hawaii. 2540 Dote Street . 
Honolulu. HI 96822.) 

June 21-25 11th International Laser Radar 
Conference. Madison, Wis. Sponsor. 

Space Science and Engineering Center of 
ihe University ol Wisconsin. (J. Edwards. 


Conference Coordinator, 1 1 th International 
Laser Radar Conference, Space Science 
and Engineering Center, 1225 West Day- 
ton Street. Madison, Wl 53706.) 

June 27-30 Western Conlerence on Water 
and Energy: Technical and Policy Issues. 
Fart Collins. Colo. Sponsors, ASCE. 
League of Woman Voters, Council of State 
Governments. (D. Malchelt, Stone and 
Wobstor Engineering Corp.. P.O. Box 
5400, Denver. CO 80217.) 

June 27- July 2 Filth International Confer- 
ence on Goochronology, Coamochronalo- 
gy. end Isotope Geology. Nikko National 
Park. Japan. (K. Shibata. Geological Sur- 
vey of Japan. Higashi 1-1-3, Yatabe. Ibar- 
□kl 305 Japan.) 

July 19-30 Scientific Meeting of IAHS with 
Extraordinary General Assembly. Exeter. 
United Kingdom. (John C. flodda. Depart- 
ment of the Environment. Water Data Unit. 
Reading Bridge House, Reading RG1 8PS 
United Kingdom.) 

Aug. 2-13 Joint Oceanographic Assembly, 
Halifax. Nova Scotia. Canada. Sponsor, 
Scientific Committee on Oceanic Re- 
search. (Leo O'Quinn. National Steering 
Commillee for JOA. cfo Canadian Commit- 
tee on Oceanography. 240 Sparks St., Ot- 
tawa, Ontario K1A 0E6 Canada.) 

Aug. 2-6 Second Inlornallonal Symposium/ 
Workshop on Solar-Term si rial Influences 
on Weather and Climale, Boulder, Colo. 
Sponsor. Lockheed Palo Arto Research 
Laboratory. (Billy M. McCormac. Lockheed 
Palo Alto Research Laboratory, Dept. 52- 
13 0202, 3251 Hanover Stroet. Palo Alto. 
CA 94304.) 

Aug. 15-21 Fourth International Sympo- 
sium on Antarctic Earth Sciences, Ingle 
Fann, Soulh Auslmlia, Australia. Spon- 
sors. Australian Academy of Science. Aus- 
tralian Academy ol Technological Sci- 
ences. International Union o( Geological 
Sciences, Scientific Committee on Antarc- 
tic Research. Geological Society or Austra- 
lia, Inc.. Univ. of Adelaide. (J. B. Jago, 
Soulh Australian Institute ol Technology, 
P.O. Box 1, Ingle Farm, Soulh Australia, 
Australia 5098.) 

Aug. 15-22 International Meeling on Gen- 
eration of Major Basalt Types, Reykjavik. 
Iceland. Sponsors, IAVCEI. IAGC. (Basalt 
Meeling, c'o G. E. Slgvaldason, Nordic 
Volcenological institute. 101 Reykjavik. 
Iceland.) 

Aug. 15-22 IAVCEI and IAGC Joint Meet- 
ing. Reykjavik, Iceland. (G. E. Slgvalda- 
son. Nordic Volcanologlcal Institute, Univ. 
of Iceland. Geosciences Building, 101 
Reykjavik. Iceland.) 

Aug. 16-18 Intsmalfona I Conference on 
Coal-Fired Power Plants and the Aquatic 
Environment. Copenhagen, Denmark. 
Sponsors. International Association on 
Water Pollution Research, the International 
Union of Pure and Applied Chemistry, Nor- 
dic Cooperative Organization for Applied 
Research. (Dis Congress Service, Linde 
Alle 48, DK-2720 Copenhagen, Denmark.) 
Aug. 22-28 11th International Congress an 
Sedlmontology, Hamilton, Ontario, Cana- 
da. Sponsor. fAS. (IAS Congress 1982, 
Department of Geology, McMasler Univer- 
sity, Hamilton, Ontario L8S 4M1, Canada.) 
Aug. 22-26 Third Clreum-Paclflc En- 
ergy and Mineral Reaourcaa Con- 
ference, Honolulu, Hawaii. Sponsor, 
IUGS. (AAPG Convention Department, 


P.O. Box 979. Tulsa. OK 74101.) 

Aug. 23-27 Second Symposium on Applied 
Glaciology. Hanover. N.H. Sponsor. Inter- 
national Glaciology Society. (Secretary 
General. International Glacfologlcal Socie- 
ty, Lensfleld Road. Cambridge CB2 1 ER, 
United Kingdom.) 

Aug. 24-27 Ninth Annual Meeting of Ihe 
European Geophysical Society, Leeds, 
United Kingdom. (J. C. Briden, Department 
or Earth Sciences, University of Leeds, 
Leeds LS2 9JT, England.) 

Aug. 25-27 23rd U.S. Symposium on Rock 
Mechanics, Berkeley, Calif. Sponsors, U.S. 
National Commutes for Rock Mechanics, 
International Society (or Rock Mechanics, 
University of California. (Organizing Com- 
mittee, 23rd Rock Mechanics Symposium, 
c/q Richard E. Goodman, Department of 
Civil Engineering, 440 Davis Hall, Universi- 
ty of California. Berkeley, CA 94720.) 

Sept. 3-1 1 Fourth World Congress on Wa- 
ter Resources, Buenos Aires, Argentina. 
Sponsor, International Water Resources 
Association. (G. E. Stout, President of the 
U.S. Geographical Committee, Water Re- 
sources Center, University of Illinois, 2535 
Hydrosystems Laboratory, 208 N. Romine. 
Urbana, IL 61801.) 

Sepl. Third International Kimberlite Confer- 
ence. Clermont-Ferrand, France. (Fran- 
colse Boudier. University de Nantes, La- 
boratolre de Tectonophyslque, 2 Rue de la 
Housslnlere, 44072 Nantes, France.) 

May or Sept. Scientific Meeting of IAPSO. 
Halifax, Canada. (E. C. LaFond, LaFond 
Oceanic Consultants, P.O. Box 7325. San 
Diego, CA 92017.) 

Oct. 4-9 Inlernallonal Symposium on Pol- 
ders of ihe World. Agora, Lelystad, The 
Netherlands. Sponsors, Department of 
Civil Engineering of Ihe Delft University of 
Technology, Commission on Hydrological 
Research of the Netherlands Organization 
of Applied Sclenllflc Research, Ihe IJssel- 
meerpolders Development Authority, Soci- 
ety for Waterworks and Land Use Plan- 
ning. (I. H. Wljkel. Information Centre ‘New 
Land.' Ooslvaardersdljk 01-13, 8242 PA 
Lelystad, the Netherlands.) 

Oct. 18-21 GSA Annual Meeting, New Or- 
leans. La. (J. M. Latullppe, Meetings De- 
partment, GSA. P.O. Box 9140, Boulder 
CO 80301.) 

Dec. 6-10 AQU Fall Meeting, San Fran- 
cisco. Calif. (Meetings, AGU, 2000 Florida 
Ave., N.W., Washington, DC 20009.) 


1983 


Feb. t-li 15th PacMic Science Congress, 
Dunedin, New Zealand. Sponsor, Universi- 
ty ol Otago. (Secretary-General. P.O. Box 
6063, Dunedin, New Zealand.) 

June 13-15 International Symposium 
on Gas Transfer at Water Surfaces, 
Ithaca, N.Y. Sponsors, Cornell University, 
AGU. (W. H. Brutsaert, School of Civil and 
Environmental Engineering, Cornell Uni- 
versity, Hollister Hall, Ithaca, NY 14853.) 

July 18-23 Fourth International Conference 
on Permafrost, Fairbanks, Alaska. Spon- 
sors, National Academy of Sciences, State 
of Alaska. (L. De Goes, Polar Research 
Board, National Academy of Sciences, 

DC 2Wl8 S ) ltUti0n AVS " N ‘ W " Waahin 9 ,on ' 


Aug. 15-26 18th General Assembly of 
IUGG, Hamburg, Federal Republic o( Ger- 
many. (P. Melchior, Observatoire Royal da 
Belgique, Avenue Circulate 3, B-1180 
Bruxelles, Belgium.) 

Aug. 27 Symposium Commemorating ihe 
100th Anniversary of Ihe Mount Krakatau 
Eruption, Jakarta, Indonesia. Sponsor In- 
donesian Institute of Sciences. (Didin Sas- 
Irapradja, Deputy Chairman for Natural 
Sciences, LI PI JL. Teuku Chik Ditiro 43 
Jakarta, Indonesia.) 

Sepl. 12-14 National Water Well Associa- 
tion 35th Annual Convention and Exposi- 
tion, St. Louis, Mo. (NWWA, 500 Weal Wil- 
son Bridge Rd., Worthington, OH 43085.) 

Oct. 31-Nov. 3 GSA Annual Meeting, India- 
napolis, Ind. (J. M. Latullppe, Meetings De- 
partment, GSA, P.O. Box 9140. Boulder 
CO 80301.) 

Dec. 5-9 AQU Fall Meeting, San Fran- 
cisco, Calif. (Meetings, AGU, 2000 Florida 
Ave., N.W., Washington, DC 20009.) 


1984 


July 21-28 Eighth World Conference on 
Earthquake Engineering. San Francisco, 
Calif. Sponsor. Earthquake Engineering 
Research Institute. (R. B. Matthlesen. 
Chair-8WCEE, EERI, 2620 Telegraph Ave- 
nue, Berkeley, CA 94704.) 


FUTURE AQU MEETINGS 
Fell Meetings 

December 7-11, 1981, San Francisco 
December 6-10, 1982. San Francisco 
December 5-9, 1983, San Francisco 

Spring Meetings 

May 31-June 4, 1982, Philadelphia 


AAPG American Association of Petroleum 
Geologists 

AMS American Meteorological Society 
ASCE American Society of Chemical Engi- 
neers 

GSA Geological Society of America 
IAG International Associalion of Geodesy 
IAGA International Association of Geomag- 
netism and Aeronomy 
IAHS International Association for Hydrologi- 
cal Sciences 

IAMAP International Association of Meteorol- 
ogy and Atmospheric Physics 
IAPSO international Association of Physical 
Sciences of the Ocean 
IASPEI International Association of Seismol- 
ogy and Phyalcs of the Earth's Interior 
IAVCEI International Association of Volcanol- 
ogy and Chemistry of the Earth's Interior 
IUGS International Union of Geological Sci- 
ences 

IWRA International Water Resources Associ- 
ation 

MSA Mlneraloglcal Society of America 
SEG Society of Exploration Geophysicists 
SEPM Society of Economic Paleontologists 
and Mineralogists 

URS1 International Union of Radio Science 


Separates 

To Order: The order number can be 
found at the end of each abstract; ubb all 
digits when ordering. 

Coif; $3.50 lor ihe first article and 
Si. 00 for each additional article in the 
same order. Payment must accompany 
wdw. 

O* pot It Account: A minimum ol 
S10 00 may be placed on deposit with 
AGU for the purchase of separates. II 
lunds are on deposit, Ihe cost of the first 
article Is only $2.00 and $1.00 (or each 
adckl tonal article In the same order. 

Separates will be mailed within 3 
weeks ol journal publication or within 10 
days II ordered after the journal has 
appeared. Separates are available for 
purchase for two years from dale ol 
publication. 

Copies ol English translations ol aril* 
etas from Russian translation journals 
are available either in unedited form el 
Ihe lime of their Hating fn EOS or In final 
printed form whsh a journal is published. 
The charge is $2.00 per Russian page. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


S ISO Precipitation 

*■ *• E«##*ud (Ihatilui# of AtMirharit ScIbkcii 
««• school of Vjr.u Kd Technology, 

City, Smuh Films 57701). P. i v/li 
A. S B tfMli s ifd S> Scriupta 1 

rrailcu KJlh.ors Pm* n|«tri significant 
cnnralillcn, ban. our th, horlicntal mm of 
ccnvcctrt# ahtwai# or item ud tl., »lir, or 
rain (hay pi educe. This piper si>tcji that Idee 
10 i!#xiUp « lirpl ir<c-l MltcJ for diluting 
c< meet is* ra Infill by ccniiihrlr.p. only ih# 
rental ratine ar.t Amtlen cf the prtelnltntlm 
*: I*”*; 1 U Uaed en nle gag# ird 

taiir J.iti from in arra In usinr Kuril Palen. 
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rain volte* nt uid. a r.iantlty railed iht 
Crier.*, nr. c.lcul.teJ 
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Mud, ugpiti iha, t>. tuiiric, ff th. iirslif i-d 
reUcJ «[.rraarh(i tMt cf r.ihcj, loirg ^ 

raflcEH.liy diu t*y fc»%s tveiatferj] i,| U4 

Ki.cr ».,.-.r. I’.ircr mii'.'i 
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Ho-nll.O ror.it 1 red fang, SI1IK.0, HQ 

V F,.,sgril, Tart Cal tin, Colored* UU(i 
51. e *Bi ihipr or vindklctn ■««, pa.lirld 

“* 1W “ nl I'cmporltd hy lyrbal.nl 

fluid, bul alia I he r.l. cl fhjt. .he,,, 
lc» leu.i*. rapor ih.t ocrara in thti auUtehj,, 
llau. Ibnr propdiin end p.ritrl. drnaiii.e 
duiair pirurlr lall i.Joiny, at llmhii, 
W. irrliKl illitrltul toe el mi, ia-1 f H rl«v 

,n,l “ rnl ' ‘he 1'idiraii md ■ 
rid.. «f, hnttl. Imi M uatar ud« uiihln 
lb. 1 ran per 1 layer. , 

lniu»l;»cw«nt 41 it, curia, dnndi 
a*rt-H.adilabil.(, r ,U ii,«i , „ r lm. 

part Irl.t ltd <1 airadiTUalc drat. Colei let bp- 

HMietd 4 Ml pariiklr rdiLlluliea 
r^efricUdt, »i* tapenani p.oprrli.i lltldrirr- 
•l* UitbitoU itiad ipMd. for a aw'- i.'.a pari. 


Threiho Id eperdi (or bloving «now vary over such 
• larg. rang, in eaiure, ihu Cenuljiicni pre- 
dictlng Uvniport rale a 4 (unclloa dI hind .need 
■houM include Ihieihold .peed « * p ir .«rl.r 
The eapienien derived by Ivera.n el el. 1 197S1 

I? '""-IM * 1 MOW l r impart la the 
Qlnaipheric boundary l«y«r. 

Wnd P ,#r ‘ lw ln blowing 
1 01 11,0 ,l ‘“ >IW h.» been 

riploitrd for dale mdeling of soau deposition 
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neivnrh dealpn alacrlthn va. el .a dovelc.pedi 
ccsii perTarnad alien Ihe algor ltlioi Indicated 
chai iha Inrnrnartm con cam nf IdentlflaJ 
n.Eh.irba inia ralat Ivqlv Inaanalclva to cha ill. 
•'* ibe pilot noeverk , Thoie rasuira aunftost ih*i 
within th. rnnpa or eanpla slxoa cyplcallv of 
livdroW.nlc Interear, krlplnft nev hold more 
Potential Tn r natwnrk Janlpn clwn for dot. 

-inn I vein, fKrlpIns, network de.lyn. epntlnl 

eai Imt l.ni). 

“ilt-r Rr.oiir. Up.,, Pn rPr l*||9fl 


Meteorology 


Tli: Bcitntlar.'-lav.r atructmsa and prooMaW 
TI.'BSL'LENT TRANSPORT OF ELECTRIC CHARGE *“ 
THE MARINE ATNOSPHFPIC BOUNDAPV- LAYER 
Ralph Varhaon (Airborne PMasrch , AaaoclabE«i 
dC Sendai Comraon Road, Wanton , HA Ri193) 

Jsn 3,dla6aK and Christopher H. Falral* 
Senalhla heat, water vapor, aerosols. gan»“» 
rr'Uucanca and electric charge are trans^irtw 
vertically in the narlne boutrfiry- layer by tW“ 
hulent processes. Hie standard eddy <x.rrelatlon 
™tlrd c,r measuring fluxea frcm aircraft tsqulKR 
inertial navigation systom, considerable 
puter paaer and large aircraft with quat probe* . . 
on spectslly erglneered bccra to correct for 
aircraft notions. Only a rew laboratories can 
afford to cp state aircraft s/atems of tha rsp*l* 
red cofiplexlty. The develcpnent of a nethqd 
dtalnlng routing, hlqh qtaltt}-, relatively*!*" • 
ei^Mstve maasoienents of at least one bouiflff . 
-U.er flu* profile from light aircraft < 

icaily not requiring an Inertial pUtfoneor 1 
srgglar notion dataj could permit enhaheawnt- 
of rounder,- layer research on a rw Btatiatl^al . 
sale. Th® flu* of electric otarge (cajl«d th* f. 
•Wj current 1 , can he Inferred from a Inpie * . 

waauremerita of electric field intensity and ■, 
“nduotlvlty f ron a light aircraft. 
craft itaaaurvents off th# California coaae an»? •. 
T** 1 correlation of surface' foyer eMf ourt«r ■ • 
PM* m lues lyi'O)- the surface water , vapor \ 

am Che convective, mined foyer .velocity, «.■ . ' ■ . ( • 

.The electrical technique alas appears to w" 

•wettfonal aensltlvlty e««dlrg that WJh* •- r 
•+*/ correlation tectwl^ue. It is (J* 

the er«y current could he used bo infer the riv 
Profile# of other passive scalar a. w ,„ ' 

■ Hecause spite, charge unrtet^oie a 4epav 
the eiBc# charge" denatty does i»t tend „ 
“laed (conptijbl tlth aUltuM tf> the planetaf/ ^ 

•' y -m: ■ :r 'V 
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_,,-lavor. The ease, f twasurmt apace 
■ v '* r ,.n%rv iradient all-^ accurate detoml n- 

iStnedenirttyir^ dtfruslnn cwf- 

rtip-.'if ^, P Sriret-r dot hon i<>«i difficult 
•ictenti ‘ ihiB. atnug-horle eln^t- 
... -Assure in ffiW *1 rcraft have the potent- 
rl ' :i I iTV-rtant new Infonration for 

SSSSww E stuillca nf h^ry-Uyer 

ff SpX -tos.. r.rrcn . Rancr 1CIS9A 


g»‘£SiSrSS?U IN 1U inmvAL FOOT 

-nsiT 7 srid,r (i ' u,cu,,c * oi 

Fhrelei, Ifnlveralty of Arlseoa. Tueaon. 
i . 1H21 D.S.A.), and H. A. Usan 

red lit ton fields produced by 
uatnl l r.Lurn .trokae, etepped l-.d-ra, end 

«d dl.eh.rse proeaee- bavs bean Fourier - 

datareln* ampUnda spectra for thaaa 

Ku. vara racordad under condl tlooa where ch. 
lain! lecatlesa were knew, and where the 
.Id propiMtiw ,ourc • , ” 

n* nertte for return etrokee ihow an f fre- 

batwie. 2 end 10 We. end en r* 
J^tTebov. 10 HU. in the 1 to 20 KM, renge, 
^ « K tre of the taUIsl feet tr.ua It Ion lo 

etrokee. ‘be Initial fa.c-rt.lns portion 

| lHd.r th. fwc rrw.lctona In 

'-1,1,, Intteeloud pul... are wrprlaluily 
Jl.llir, (Ligbtolngi thuudaratorma, alectro- 
uHllc Interference) . 

Zdfhjt. Mi, Lett., Paper 1L1077 


jljj HJJ In the etaojphera (hiHtdity, cloud., and 

Eiicl.ltat inn) 

Luos DI021D2 m CLIHATKl THE EFFECTS OF BAT1E 
]UHHKT IN MDIATITE-COWBCTITE MODELS 
j. Ihonel ICtn.nl Kotore la.aarch Labart- 
lerl.l. Fhfiiee D.partwnt, Barren, Michigan 
IUH-40JS) 8. A. Mck 

Cguldarebla attention la being focused on (ha 
uiilbl. clle.llc affeeta resulting from 
iMirtiai In (ha concentration of atsoipherle 
tiitn dioxide. In calculating CD, Influence on 
,1a (haml ecracture of the acusphera, cha role 
.1 cloud, ii eric Leal ly laportanC. Hot only era 
(hi cloud prop. rt lea, lueh ee amount, numbara of 
tWi, altltudai, and optical p roper clai impor- 
tnl but alee whither or not thaaa propactiai era 
[|,H er coupled to modal camparaturaa. The 
trlh.port of water vapor determines whether or 
OOI a region hee clouds, the cloud proper tlal, 
,gf Ih. watar rapor profile, approprleea for 
tliit end cloudy ekiai. 

■twite are pre.antad of the change in lurfica 
(.ay, rerun with ch.ngoa In carbon dioxide con- 
ttat for two radial t we- convert We modal a with 
IhM. dlff.rent cloud enveregaa. We used (1) Che 
lUibi-U. i herald radlat Iwa-cnnvact Iva modal In 
able! three clouds with fixed praaiurai, thleb- 
ntiiei, and optical proparciex and a aiagle u.tar 
upor prof I la era Inputad and (21 the Euml- 
fufra aodil which couplaa radiative hasting, eon-' 
tcliwi, and water vapor cranxporc in order to 
c.lulati Uexclni and chicfenaaaei, and a 
Milillre-convactlve aqulltbrlun canparatura 
(llllll, 

Iha Bon. I -Kuhn modal yields surface tampera- 
lirt Incraeeoa for doubled CO. larger then the 
Irate-Bath. raid modal for variou. aa.in.d total 
cleul rover amount.. For ii.umid itanderd eloud 
rout nounti Iha Kusnal-Kuhn aatlmate ii !0I 
litgar then the Han.be-Hethereld aeclmate. For 
rtd'M.d and enhanced cloud covar aaounta the 
fXBil-Kuhn e.tlmataa art 171 and I7t larger, 
nip.clivaly. The calculated cloud location! and 
thlcknnee. did not changa In the calculation! , 
tknelore the increaiad sensitivity In tho 
XdOrl-VuhB model ie due to the larger water 
rjfoi mounts ln the Kraal -Kuho modal aod the 
i-Ufd Infrared ab.orpclon by the watar vapor 

Horr. 

S ''■eophvs. Pcs,, Green, Pupor 1CIJ57 


jm Parti ales end Aerosol ■ 

OIMinilATlOH OF VERTICAL PROFILES OF AEROSOL 
SIS SPECTRA FROM AIRCRAFT RADIATIVE FLUX 
KU3J8EUENTS PART II . TOE EFFECT OF PARTICLE 

msranuenT 

S. Belch, (Inetltut fur Uetoorelogle . Johannes 
OiUnbarg UnlvareLiy. Mainz, Qamany), S. Cox 
(tefertaenl of Alooephaplo Sc lance. Colorado 
Suta Universlly) and K. Ye. Kondratyev (lieln 
ije^hyiloal Observatory, Leningrad, U.S.3.R.) 

The effect or parti ole ompberloJ ty uf-on 
Ci tetrleval of par tic la alu distribution*. 

warned froa aircraft radiative flux moeauremente . 
hi been exaedned for the detm of 4 Eepleitoer 1*74. 
Ite partial# inversion prooadura la identical to 
U*t deaorlhed by Kondratyev et el. ( 1*»B1 )■ ln- 
Wlrfng qimdrajtcdel particle else apeolra. Hon- 
ajieticel particle etlenuetlon eoemcianle end 
Mice rune lions mere calculated according to the 
:d— cplrloti approach developed by Pollack and 

It naj found that variations or the phase Tunc- 
Utn ty nnnsphvrlcal part Idea affocted the ro- 
'Jeivill of particle a Ira spectra to a for greetor 
txar, did variation* <?f particle scat lor ini 
•fflsteacy. liorupherloal partlcled generally have 
Jailer values or aaynetry factor than Jo tr.Blr 
^••srlcel aouhterparte . Tho Inferred nlsa Bjoclri 
bf Mcphortcsl partlclaa ahbo dooreunad yaluoa 

foth of large arid zrall parlLalo nuwbor denoitica 

•l-sg alth a broadeiLlng or the lore# particle 
w Include particle* of larger alrt-a. 

I. rtorhvs. Roe., Hroen , Popor Ifll5l 


PW Panlclta and Aerosol r 
“TfflflHATIOH OF VERTICAL FROFILES OF AERTS5L 
SPECIM FR0U AIRCRAFT RADIATIVE FLUX 

PART II. TOE EFFECT OF PARTICLE 

■WJWJUCITT 

?■*•? •*>».( In* tl tut fur Ueleorologle, Johannes 
wUalerg University, Uaina, Oerrany), S. Coa 
r, Atmospheric Science, Colorado 

-Ml* Unt yaral ly) u,d X. It. Kondratyev (Jtoln 
Observatory, Leningrad, U.S.S.R- ) 
ik • rfe DI Of particle non sphericity upon 
“I' retrieval or partial, alas distribution#, 
«*«V«d from aircraft radlativa flux Beeeuramanta, 
™*be.n aiiainad for th# date of 4 S#pte#b#r 1W4. 
II* inversion prccadur# is identical Lo 
ttjldMCrtb#d by Kondratyev el #1. (IW1). W- 
•ki! .* 9« dr »®od#I particle Ble# Fpwtra- Non- 
•Pherical perttel# attenuation coefficient? end 
r '^ l0llD ™ *er# celculaUd accord! ro l» Uw 
CuMi , " Plrt “ 1 BpllroBCh develc.ped by Pollack and 

*t »ie found that variations or tha ph«# fune- 
“nsphertosl particles affected the M- 
or pi r Hole Blw apeetr# to # for greater 
affi!? thsn i,d wrfotlona of pirliel# scstUring 
im i. Honepherloal particle# generally haw 

.rt**' ' , *luee of asymmetry fee tor than do their 
pnirled ecunUrparta . Ihe inferred else epeotre 
leih/? Br,CBl 1»rUeJt» Bhw riecreeaed value# 
•In,. 1 , , Bf B* ■nd email particle nurtar den* 1 tie* 

, B *> roe dining of the large particle 
, , Iwluda particles or larger aides. 

• wopfgri. Rei„ Green, Paper JCllM 

KTTRuruH'i** *"* 

«nS2J TI0H V *“"'«■ PROFILES OF AER0M.L 
MmiwSE™ fK1U u KR«T RADIATIVE FLUX HEA- 
PARm??:. rai L RCTR1EVAL OF BBiERICAL 
«*T C| * WBTR1BOTICSO 

a' Prokoryev, V. Iyendv, 

LenlnlzV !U * tn Ucophyalnal Observatory, 


of nadtonoT and L.' Fvlev (C)9p6rUwfti 

U.S.5\5) ' ^* ftIr « rBa Stale University, Lenijigr*d ti 

•aWaLiS. 1 !!! obaar*b licnal progran. alrgrmri ) 

altiv.j P* 1 * ' aimoa rememtr «#re taken *1 eevoral 
th-gt Hajiertn duet. Op the haoii of "i, 

O.i "“'‘rsrenU at 26 mevalenglhe In'tiW' 

liu'va^i . "BWlength riiglnn, Ule aprrt.spona.- 
liy-iJJI pxrtlole ei«r apeatba have b«eo in- 
-»■ TheM partiol. aiaeidlelrllllhioof,.. cal- 


culated ualng spherical Ule theory, have been 
represented by quadrate dal combinations of garni 
functlone. The calculated quadra nv-Jal .ire dlg- 
trlbutiona «ere rharaeleri red Kv pi.-.Jc radii at 
0.1, O.J, 1.0 and 2.0 pn.. will, a relallvnlv 
narro’4 spread or particle riser centered ib>ut 
each rude radius. 

Tl.e number denoity of Uu> inall.-ei p-irU'lE 
coir- «a i fniuid to iiicrease alll. Ii.i reiir Inr 
helfl.l, while that of ir.r lari’r. t par'ltl, c.'-d, 

decroarrj with lnrrei3li,,- P.'l p. - . fternrl-k-b 
of deducnl particle >l:.r of „ "dunty 1 dv 
(A Seplomler) and u 'cl cor' Jay (13 Atipiri ) 
ahowed lliht ti.e dunty day ear. rh.*>rarlerl,vd far 
tore by the prcrei.ro of lerfi pal llrlc- than hy 
or. lncrcaac in rnaii article oikmInIIm. 

lira 1 1 r.g ral»i as lnr£C an O.i'C/hwur-iiO acre 
found for 4 .'vpleiLber 1074 . 

J. Qeophyi. Rea., Green, Paper 1CIIS1 


Mineralogy, Petrology, 
and Crystal Chemistry 


k£A4 Isotope mineralogy 

POSSIBLE 13 0T OPT C FMCTIONATUM EFFECTS Di 

MATERIAL SPUTTERED FROM HlSOALS 

P. K. lleCE {U. K. Kellogg KxdleC lan laboratory, 

Caltech, Pasedena, CA 91 125) G. C. Vacant and 

T. A. Tambrello 

He dlaeuii In detaLI a modal which malax dafl- 
nlea prediction, for the fractionation of isotopes 
1m sputtered material. The IcactlonatLon petterne 
can be non-lLneac, and the pattern foe a particu- 
lar eat of Isotopes depend! on the chemical matrix 
withia which these laotapM ate contained. Calcu- 
lations are preiencad far ell nan-aonolictoplc 
eleaenta contained In tha mlnarali penvikitc, 
snorthlta, aakermaaLee, enitatita, and troll Lto. 
All Uotopae ace freatlcnstcd at the level of 
approximately h-8 °/mo per atonic man unit. 0 Is 
always posit Lvaly fisccionitod (heavier leotapas 
■puttered praforenclol ly], and hosvler o] omenta 
are genarelly eager 1 vol y fractlondtad {Ilghtsr 
teat opal sputtsced pcefacaaclslly). Tha value cf 
B( 16 0: le 0) Is alwayi lees by sbaut 1.0 °/ou than 
s linear extrapolation based upon tha calculated 
B( 17 0: lB 0) vslua would eugeuat. Tha phsnoaanAn of 
bach na go cl VO and poiltlvo fcacclnnatloa patterns 
from s single target mineral can bt> uaod to mako 
sn oxporlcuntal test of ths propoaad sodel. 
j.Goophys. Re*., Rod., 1B0362 


4260 Porsqaneele, petrography, and {mtroqanasle 
HINOH- AUD TWU3-BLCTEHT GEOOUMISTBy OF VObUHXC 
ROCKS DRZDSKD FROX THE <AUPAO» BPHADIM CEfTER, 
ROLE OF CRYSTAL FMCTIMftTKM AHD MAhTU 
HETBKVBIillTV 

D. A. CUque <11.8. ueologloel Survey. 145 
Mlddlef laid Rood, Hanlo park, CA 91021) F. A. 

Frey, G. Thoapean end 9. Findge 

A wide range or rock types (abyssal thol.Uts, 
Fe-Tl-rteh bsaalc, indaaits, and rhyodaclta) wera 
drmdgad froa na.r 9S*H and 85** on tha Galspago. 
spr.edlng center - fomputsr modeling of usjor- 
•Lumect oupoalUcma haa ah own that thaaa rocka 
oould be darivad fram oown parental magsss by 
Buacaeelvi degree! of fractlwei crystallisation. 
However, the PjO^/K^O ratio evaragei O.B) at «•* 
end 1.8k at B5*H and Implies distinct eentle 
source compaeltiani (or the two areas. Thai. 

■ourea regions also have dlffsrant rsrs-sarU- 
• laaene IREE) abundance pattern a , with |La/Buln— 
0.67 St 9S*H and 0.« at 85 -W. Tha aaquanca or 
fraationalad lavas dllfara for tha two areas and 
Lndicaeaa a seller ft set lane tlut of apatite and 
titeiMmxguLlte Ln the lavas it« 9S*H. Tha 
mantis aource reglona for thaxn two xreai are 
Lntarpratad to bo depleted In incogtetlble land 
volatile?) elements, although the eourca reglc-n 
beneath 9S-H I# laea ■■ vs rely depletad In La and I. 

Incompatible trace eleesnt abundances ln it 
■amplaa are used to Infer that the range or re-Tl- 
rich basalt fra H5-W ropreiaats 19 10 2! residual 
liquid following ervotsl fractionation of a 
mineral uaamblage ol pleglorlaae. cllnopvroxenc. 
and laaaer olivine. Tha moat highly Uffarentla- 
tad samples have elao had leas than l» tltsn-o- 
■aqnstLts removed. Host of the aaaplaa rra 
esn be relaead to a cwn parontsl magma that ca>- 
tained approximately 9 «t» reO- , 1 wt» TlOj, and 

hod an H] nusher (Hgi ■ Hfl/i»».» 2 *l) 

Although th. samples fra 95 -W Moot all be *- 
Vtvad Era a mew parental magoa. U«a Inferred 
parental magmae may have baen derived by varying 
dngrtnm of partial malting nr n corona 
thTfr.otlom.tlon saguanco eonrt.U artwo porta t 
sn initial Iron nnrichrent trend . 

silica enrlowent trend. Ha Interpret the trnre 
elBMQt data to Indicate that tbs nait Iron rich 
lnvsn raprnesnt about 221 residual liquid darlvxd 
^ or pluglool..., ci no- 

•«> 1— “ ° llVi . nB 'Tx'x ^llllc.- 

^b^t SlSforw cry.tsmretlonof 

SSSMESft-tW 

-sssnsarassss— 

J. Qeophys. Re#., I#d, Paper IR1IS0 


Particles and Fields- 
Interplanetary Space 

rs,rox“S 

AHFLITUDE HACHETOSONIC WAVES fAITICLE 

H^r : rrioT.-h.ric 

aupllt-d. 

kin “i r ■jiTifi #«“«»« " r • *«v** iiu * 

sarvud. Thu II- fl .xhlblta .taupan- 

■agMicaonlc wave U« » „ ptl „ ch.rect.i- 

Ins be««- Tioreard UltlW <>( “* nBllc 

Jt'IS'ereflfo Coamaclion with an 

(laid protliu. reepe i oonlluear propaga- 

llurer ktwiic rearertn. I - *«- • * ood 

tion value lty and l ‘ , “ ,, “«t ihd th. alMlstioh. 
sgre.renl brtwren W . -rerered 

up to a lire • . .frillies agrasa wall 

Liodw rrt. in ih#^»«^ » f , lr(1 . 

with th. w [ l TM. m th. ce«# 

aeplitoda MJ“ ti «,rh ahorl.t chan th. 

when lb* at caponing a aback condlllsn 

particle tr.PP fog l«' « ok> „ M d Ire. IM 
la reached, 'g w hich erenluxlly ehiagM 

vicinity of tha «’■ ^ , Tha ll«J. «« 

tba feature of ^ ‘. J^talloh »Mwa a bick- 

lorm wlihlu the Prarent Mf l« c#re«nrei. 

SiS2i3ct»'. u- “ 

S1W Solar yi"d 

TiS*»w» ; 


Slohara, l9B0a,b). Secondly, bulldlrft u|«n th<- 
Flonaor Venus flndioga al a fldd-frcc planet 
(Brace at al., 1980: Elphlc it al., 1980), It l» 
shown that the Hartlan lanaspht.ro rsnnot eupp.-rt 
■ Venua-i ype lonnpauia al ll.e ohllacle allltujoo 
Inferred Ihr-Migh nur rid* 11 hr of the how wav* 
obla real Iona even when aailuJl (oduerd lonoephna- 
<C nagaatlc fields end solsr naxlnu-i HIV leiwln 
er# easuuid. Thaac rraulte allow an rffertlvu 
Kara oagnetlc dipole earnt of I A (lO.b) a 10? 2 
0-cn 1 to ba dolarmlnrd which stands off the anjst 
wind ovar the dayelJe hrelephora at aUltu.|i-i 
ranging from k J00 41 the aubaolsr point lo 
1 1000 km osar (he tarelnator with on dlrerl aid 
rrom tha ionosphere under ivcrxRr solar wind/ 
nagnatoapherlc conditions. Thirdly, a erarxh ol 
published Hera and Karlnar radio orculletlon 
maaaurraenta produced no avldmco for tho oxle- 
conca of in lonapime il Hare In agreeaani with 
the Viking study of Llndsl at el. (19191 Relher, 
the electron density altitude prcfllon appear 
quellletlvely cmelatent with the Hartlan Iono- 
sphere terminating In a cheiupauai aaioclated 
with Iha effaces of nagnei oa pharlc convection a* 
first proposed by Bauer and Hart la (19))>. Aflat 
a review of tha various arguments la the litera- 
ture, xx lupplesented bv the ratulit of this 
study, we conclude thxl Karl moat piobably poe- 
eeeau e real l Intrlnale Mold magnet oapherc- 
J. Gesphyi. Ret., Blua, Paper IAI701 


Tlbd Solar wind Interact Iwe with ennn an.] 
planets 

THE E0UR VIHti IHTUIACIION WITH MRS RE-VISITED 
J.A. Slevln final I lute of Genphjralca and 
Flannery Fhyelca. I'nlvrraltv of California. 

Los Angeles . CA 90020 end g.E. Hoi ter 

Due to a paucity of observational data, no 
Cl oar conaonaua has been reacted concerning the 
general nature of (he eolar wind Intoracllon 
With Kate. In particular. Iha previous analyaoa 
are still at oJJa regard lug the oxlatorre nf a 
■nail Intrinsic field msgnaluiphard at Kara an 
eppuaed la a Vcuua-lvpr lonoaphorlr Interaction 
(c.R. Ruaarll, l97Ba.bi Ddlginov. 197tb,<). Ihla 
study contributes lo ihe resolution of (hi a ques- 
tion In Ihrea ways, fltal , an InproweJ Jateaailn- 
atlcu of effective obstacle slllluda and shape 
Ie obtained from (ha Kara 7, ), ar.J 9 ln*w shuck 
encnuiiara through ihe uau r.f a recently puhllah- 
cd catalog ol gaedvnasl-' f Irw solution* iftprelrei 
and Stahari, 1980a, b). xaci'n.lly, tullillnft upun 
the Pioneer Venue flnllnga nr a field -frao planei 
(Brxra ei el., 1980; Elphl.- H al., 19*0). It Ie 
■hown that tho Hartlan lonnspheto cannnl •1'iPF‘lt 
a Veflua-iyrc liwupauie al the obstacle altitudes 
Inferred thruugh our mdellng uf Mir b-.v ulv-- 
obaatvat Iona even when Mxlsul Indacrd ln»>#|ihe!" 
Ic ugnallc lleldt end aolar maxlmiia E»V lovole 
are asauxed. Theaa reiulta allow an. alien Iva 
Hare magnetic dipole monaol of 1.4 I '*>.&) * 10 
0-eel to hr determined which Manda uff Iha Solar 
vltd over ths dayaldo hemlaphere at altlludsa 
ranging froa * 300 at thu iiih<jl*r piim to '■ 
1000 km near ths loreloatoi with n.> direct aid 

Iron the Ionosphere under average solar wind/ 
magnrtoaphsv 1c conditions. Thirdly, I aearcli *f 
publlriied Hare and Mariner radio wrcullnt Inn 
moeauTcrente prulucad no evldan.-o for th* exis- 
tence of an lonapauaa at Hard In xgrucoint with 
the Viking aiudy of Llndsl ol al. (191*1. Rxthrt. 
tha electron dmln altitude piolllon appear 
qualitatively consleiinl with the Hon I -in l"i'-- 
sphere tarelnailna In a chcxx.pxnsc .**«■•• lalid 
with the effect* of eegnaioarlortc x«nvdell«o, n 
fltel proposed bv Bauer end Hartle llvil). After 
a review of tho varloux arguarnix In the litera- 
ture, <■ auppleuenled bv Ihe result* tf (ble 
■tulv. ee conclude thit Her* coal plobiM * J '-a- 
■■*■■> a snail Intrlnale Meld cjftnec ■ 

J. Ceophyi ■ Fes . Blue. Taper IMM." 


Particles and Fields — 
Ionosphere 


5920 Utxtrlc Molds 

MLASLIREMI t.T'Jl MIUliLI -A l kW-OUK T 
ELECTRIC 1'ILLDS Ai.U ASSCCLTThD ELI Cl RICH 

cosoucnvrms 

L.C. llalo (lunosphuri- Rceojrch U-iratur. . 
blvcixlcjl Englnuurlng Dcparmiiini, Tht hnn>vln"li 
Sulo University, litfiufaliy PufV, PA I0!"2l 
C.L. Ctoakuy and J.D. MJichell 
A almplo anluimj fur modxurlrg Uu verticil vlxxtrli. 
Bold In tho ■Tnlddlearitioaphvru" hil Kt-n Ifo vn on j 
number ol rcicku-Uunchud parawfoiu-lmritt fuvtoiJ*. 
Wo praient hurt; the diLi fioni tho Urn nlm. %j.h 
fUgbta, liundted under a varldi uf gwowhy-h al >«■ 
dlUou, along wllh di-clrlcal corduillvlllc* n .JsuroJ 
almullsneoualy. Thu data lncltnh: Indie at of la.urud 
peak! of iovcrdl volla per mwur In ihomesoaphuric 
Bold al high and lo* larttudo* lo sliuulcni ol rxlallvx- 
|y low conductivity. During sn auroral ■REF" tvir.l 
Bio electric ndd reversal dltuMJon In tho lo*or 
iirxco sphere, accompanlod by a xut .lar.tUl enhjn.C- 
mem In conducilvily. The ioj goaorolly du na ceo- 
Bim xpaculailons basud only on (ho cxlwrjlan ol the 
tbimdoraeorm circuit from bde- or die mapping uf 
loDOspberic and tr.agacWxphtTlc BUtls from above, 
ltd spam ic. i squire. In addlilon. lalonul gonorallon 
procaasaa in iha mliUIo stmoaiJu-ro. 

Gcophyt. Res. Utt., Paper l»»« 


lliftli- lar i«uJa ion.ixpF.or l c current* 

t.f HERAT im-i or nr ami urr waves by pomr n.in»- 

JkT IBM ILLATION; Ek PER IK? MAI HESUITS 

р. Siulibc. H. kept# IMix-Plancb-lnitllul EUr 
ItM iif. ivli Fa t lrnb xr g-l InJau J, Ctminy) 

,ir.J B.I.. (V.wJen lUrlvorvllv ol Otlpd, Puredln, 

Rrw .’-Jl.ir.tl 

The licit in* fa-’ilicy at Rnil |orJ-.’cn near 
Tr.. .tJ. rixiwiy. !..■• henn mul Cn r-’.|.ilale Ihe 
p-l.tr •• I i*i » t • ■ 1 1* i 4i lr*q<ien'l*a in rhr rntifte Jin 

i ■ i 111. Ml -TIT lignola w«e received .mi l?.e 

с. r-.ii r. I In ( i-.i lull Irrqueucy rang*, with atplt* 
(udv i . I in. ..rd-r lit ii. If*) IT f<.r sn effu. ilvu 
ruliii.. I HI p-w.-r .'I 1/ Ifx at i.ot Mil*. A varirly 
.■I cpertP, nlal rnullt la rrevcrlril in ll.ia 

p >1 • t • 

J. r.-nphvx. Foa., Blue, Tapir IA0IM) 


5 59 1 Icn.yipheric DUturhoncaa 

nOAIINAHr CONFIGURATIONS OF SCINTILLATION- 
PROnUCING IRREGULARITIES IN THE ADPORAL 
ZONE 

E.l. From ouw and 3.M. Lmnalngcr (Phyural Dynamics. 
Inc., Pell# rue, VA. 980W, UkAI 

Scintillation otaerretlo"* in recent yejt* havo drt- 
closed iheetllhe plasma -density Irrexubrilin aligned 
along L shall* In the aurora 1-rone lonotpheee. Aur.h 
irregular, tlei produce a Inva od e*anc*d tonlllUtim 
across th# shy at observed from a ilngle observing 
Italian, the eritanrement cttlnctdirg s,nh the inier- 
lerilcri al the ■lalicefi L lhell srd IT* vea tiering Liver. 
*e have exploited this aipect lemlllvily to dentil* 
lime and la Hints itglnn in skirti the domlm.nl <on- 
llgvralicn ol F-layrr I (regular Ule* obtervable from a 
station In Ihe c list leal auroral rone U olther iheeelite 
er rodLke (shewing a >1x1 lymmelty about Ih* nugrem 
■laid). Employing measure ments rt VHP phase an! 
ampUtisle tcIMlIlailwi obtained at IV* er FUt, AlxtVa 
IL - VH Irom «»J pass*! ol the nNA TKletJnd 
silellite, me find evidence Ice iheellike structure* only 
cn the r.gbi aide ol the earth polesrard ol ir* hlgh- 
laiiiule iclntllblion boundary lAaiuni et al, I9E9,. 
9c Inti Hat lun It sometime* detected eqisilcneiid ol the 
nigh bide boundary, and It la allriti.jtahle in r*e»n 
Irregularities In the main trough. Wo otarrved gen. 
metrical ertianieincnt In this region or.lv *J«hm sboul 
ten degrees ol the u.agnclic jenllh. mhlrh it IT* viftna- 
lute ol axially Vyimnniu inegulirillrt. ir.r >ame 
hrfuvier vat fount rqiuturvaiH ml the djyvbtr tcln- 
1 1lls Him b-l.mlary. I'arrful trap-clmn .vl tr* <fxti M»e 
alia ilnrlinnl flfnlmr fvmrv m *h,rli Hr lunnliev 
lty ndlloenllv rq,0 i.vrsrat.1 vf It* Mali-n il.H «* 

. .yil i jurat h<n ,4 llirgul trttirv ir. Ihe *Uv9' Je i.iph 
La t It i jtr Vi-inl ill tnm regi.M' t«*iM be ideiHiIi"!. 

■n rtrtr.il erlunreiiienti w'lC ntner>fl r»’ it U-r n-a*- 
I*I|F renith. IT Ihr *A |ii«et Hut rt..t ft ■ ■m.e *itl..u 
alcut ten rtegirei nl the |iugrv-llr Je|.l|h. h.nr.er, 

• Jily live ievralr-| eiJiin<eii'rnti lt.1l mlydil • 

inclv t* alll Ih, xie-i tn si. eels. «» rrxi.li.le tt.tr sheet- 
liie str.p.i.eP tv II* rtamwant ■ militiiMli* 1,1 
srviullli|j,«-p,»fu< lr-H .reeaultriliet m the .firm'll 
only n,.le»ard nl II* h.#l>-l ,liH»le seliAillali» bn ,.vl 
nrv It.e inyFit u le ..( Ihe f pit. A«Ml *,n.n.e«i v IV 
the ivwin Fli-a'.erc. *4r,nf ill.atf*. i«yxi*«i. urer"- 


SVfcO Particle praslpltatlc-n 
I'tCAl Of fA ',1 ION MMAIURf IV f Hi tOhO.flPt 
B (i.]l 4 -un and J. L. lusr! I r -j | : in 

Diej.j, California, W 1 M 
Roth proten auroral and d'Mieird u'-- 

■vtntv have significant fait len 4 wr-pcnen*v » ••■ 
these phenorena -e dorenttrate fit dirge e>- 
change and col 11 ilonal lanliat'on croc«ki#s can 
■■ert i strong effect on fee t-aglng of lentred 
density structure to the lo»er l.:>noscnere. fois 
has value in relating taniaej density toaciral 
■uskuren-ant s at altitude* of me r regic-n mnv 
and brio* lo platna Behavior at nigner jl •■tudes, 
as well at providing initial eonjllitnv lo- 
cally driven plasma InitaB 11 Hies. !l '■ ■.n*.r. 
that charg# exchir.ge of fatl >cn* lnl*j Mil "fu- 
trait remits in ihe rapid attenuatin' cl M rup- 
ture with neutral r#an free paths ruch larisr 
than the structure dlnresKait and th# generation 
of structure of larger sl« For structure with 
d l-ens tone each larger fetn ir.v re-xirjl -«i- *-v- 
path, fasl neufet' loss >s diffusive ruhv ’.ran 
convective and aitenuttlcn oi structure <s Hu 
rapid. 

J. oe-jphr*. *»s.. Blue, htnet MU'll 


SI£Q Wave propagation 

AUtCHATIC CALCULA1 IC** CF IUCIPCH KUSHY Ff Cf ILE5 
FROM DIGITAL 1W0GRAN5. FJPT T. «J TCP AT 1C 0 AI.C J 
TRACE IDEM IFICAT 101 FOR TCP5ILE TChCCWS 
Eodo W. Pelnlsch (University of Lowell Centar for 
A cros pharlc Research, 450 Alban Street. Lew*] 1 , 

FA 01654) ard Fuirg Ju«ln 
Thla first taper. In a series of three Cestrlblrg 
tr# eutoratic processing ef digital feregrars, dls- 
cunes the scaling of tcpild# Ignogre?* In a greurd 


tiied ailnfcerputef. The cbjectlve Is to autoratlc- 
•11/ obtain tha var t leal electron density prof (lei. 
The Topside lerograii Scaling Algorithm filSA) flrds 
the rasenanca ard cut-off frees, end ei. ard the ver- 
tical 0 end i echo traces. Application of TISA to 
digltUad 1ST! 1 and 2 Icregraos Illustrates it* 
perfcrearca and deronstratei the feasibility to 
auteratlcally scale topside tone grass. The ISIS 
studies show that polarlzatlcn tagging or U-e 0 and 
I slgnls she ii Id Ie dor.a in a digital satellite 
scunder to assure successful, real tire scaling cf 
couples lorfigrars. (Digital lor.ogrars, tepslde 
sourdlrg, « uteri tic scaling). 

Fx-J. Rel.. f.-.ref ISIJhl 
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Fll. In . P.ficr HUM 


UW <-DiieT.it or ala-rellnn.' .m 

THE HJt OF IllF. S'Jtbt BFRlVATIklS - IMtFiCl 

FI* A SPACE* RAII-FI ASHA IKIFFACI !<-!l 

V. B. ILsnaon an, I R. I., nragLn (' »ni or l.-t Spi-.-i: 

iclencon, lit# Vnlvcrnltt ul Tot* it [jilts, 

lldurdun, Ttt.nl 

Data (tin (ft Ft'CciT-Hnit Porenilfll Ar.ilvJaia cn 
AfBoajh.To Expl-rera f art D loJlcitc itia arts- 
ranca or 2 aritr IrioH-ilarlClaa In iha Ion llut 
lu Ik* edtalllia. lb«,no IrrtB'ilif II Ian <ia ioan 
Ofilp ufcaeloiullg. and usually »m rosy iha 
na|i>at Ii dip qmtor. |t»r orcul loth in aun- 
llghl and t:llpde sr.J spin Bl lojat lit dr. -sir a 
of Ion rtiKlttiMltn. ll'ty rend to In ,-tascnt 

r tn Iha ■{Ktiialf la Bivlni nr.irly parallel lm 
and ara nil aoon at all frus th« ir.u luilnda 
K't Mbit. Va tot lava the lrreg-il.ii Ii Irs , 

a-tyl ItuJa In of the nr-lar of or.o pri-er-t 
of llit bi>.k|r.-ii'u! inn riua, ara ilia result ul ■ 
apiccrafi Intoractlon with rr.t (■ nuapbailc 
plana. A MCtunlan for ptiJ',:ihk iMs liitul- 
o. I Ion that uilllui a fart tin of a^Mrnl lam 
refit .red v;tu>u fr..a f ha lalalllta in ,-rulure 
a W.i-atraon ImcaMl It / la ounlea-l In a,-aa 
data 11 . 

J. I'e.ifhr*. Pb i , pint, rapor imim 


Particles and Fields — 
Magnetosphere 


1/03 Iw sho'b wavaa 

SOIAR Vim> F1DW ABOUT INK KrmiJtlAL T LAB LIS 
X. HCDELIIE KW MOCK FUSHIflT ABR SHAH 
J.A. Slavln (Inalllula of ChiftfilEi and 
Flnaianr Kijtlta, Dnlwazallr of raltrornia. 

In* Angslsa, CA IDDIt) and K.l. Holaar 
Canatal tatlwilquaa for adillni fha position 
•fid aliapo at plana carp haw vi«n art iiflnld. 

A three patawatai sac hod vat iilfftid It •<!•) 
lh* war poitloa (l.a. a* » -1 Tati of iha Tinua, 
• ailh, and Rata bon abutkl and Eta raaulia cna- 
parad with aalattni audall tiling 1 to 6 frri 
ratUllta. Ip Unit Ing rcr.aldaratlon to lb* fm- 
«*id part of tha too wan only iha rngloi of tha 
dwl an* f sea ■filch li Hit aanaltlwo to thiarlt 
alapa and alia waa afaHlnrd. In contrast, auac 
attar atudln Inrluda pur I loo a of Iha out dla- 
tul Awieim iWt Ihua staling to icduci tha 
plaoatarj oappainphiii to quail Ion to a point 
tmci nod Constrain Iha ran leant mill auiFacra 
to ba paraboloid rt hypatbolold In ahapa to avoid 
fwnaitau closure. 1 1 via found bp Ihla lcvri- 
■■[■tlua that Iha ralatlva affeetlwa shapes af 
Iha naar Martian, fjltaiiig, and cursicrlal bev 
■hocks ata alllpioldal, pintoIcMal, and hpfar* 
bolollal, rairiclhtlr, In raarmia in tb* In- 
ctaaalr.i bltcitcraa of iha ebataelra chat Kara, 
Tanua, and railh praaaat lo iha aolar wind. Tha 
praltl.cn of ill tatraairlal thock ovar Iha paan 
1911 to 19*2 ahruaj only a wrak dapandtnea oa iha 
phaaa of Iha tolar evcla aflrr Iha affacu nf 
aolar wind d.ioi3le praaaura oa eaRraropouia I«a- 
tleavaia takas loin account. Bcwauat, Cha bow 
wara of Vagui waa cosaldarablj aoca dial art 
arauni aolar oaitaua to 117] tku at alnlaw to 
Wl-1 a-jpgaat ls| a aolar eycta variation In lla 
hitritllm vlib Iha aolar wind, finally, ca 
alltiricaM drrlall:-* fin kflal aymlijr ««■ 
traJ rtM Ha naar bow uavar of iha carlli aad 
VcB'ia vara ripped Into tha abanaltd lanlnatol 
plane. Dili firdi-ip la In i|(a«aant vlih iha 
irfllr’.lcu a! iBtlyrnlc th.eaty which r.rplccta 
tha efFetia of tha fW os tha grcunla of ihilr 
■TclLrcaa. farlhar dewnatraaa vhata tha lew 
vim p.- allies la tains llwlttl by the W fail 
r:J* Hath ror.a, an alllptlral rtoia aacllon It 
aapnccal i,-.J c.tad In |he rarulii of other la* 
veir IgeilTi. 

1 »■ ■«'w . Blur, Pj;«r lAIIlh 


il'.in; rielde 

DIE t-TMl CI'.PES a:«D MAFPCflC 
Oh A-.?rVlL ELECTPOSTATIC POTENTIALS 
V. T. C.Vj -.Space dciercrt Laboratory, The 

Cup .rrur. El Sejurdo. CA U-]24Sl 

A. L. nil J. *|. Core* ill 

e 1 :-. n-.tppir.i cl ir-igrctmaphone 
Hi i . r * ip-er,. el-rtr.L- field! is a kirelic model 
njj-risi;‘ , *r;<-iw-<nphai.ie eleclrctf.namie 
c . »sl|-< vr :p i«d /»r ihr aurora by Chiu ar.d 
»all 1 1 *«•■*. A r-ea f. iijrc is ite genar- 
alirj’.n ul inr eireru < irrar.l-^oienlUl erlalion- 
eh.i r 'K i. t-uris- c arrest region lldenltfied aa a 
ra;' r. .'<■ -tr ire pirallnl py lent, a I drop Irani 
r .ijot : ir'vri i.* i m.ipktn n pwaiti.ol. r<cb • 
rei.rr : . r rc r.: m!-» a, • •■kiiia .nli-u the ions. 


• j-.-rr- ,e . I. it.; nil. . h-arjed io grojalr un* 

ph,i.cal -Ml .tt. V.r ,fe able lar (he firal Mm 

t'. (I-, j i' tr.-.i v.-.rr.c»ienr|r> | |,tfal picuro ol 


■ *.■•.<* i . , .cr.-rf ■ raiatr. r-irrenl ar.i ihe hjgh. 
■"'• ".i p tr< ■ p'laimn vf an inserted- V. The 
i:<ap(>i'M u;r»rc.-. ir.«Rr.rt iipheric ar.l icr.oiph.rr- 
rl.-iEi, lirl-lt II pkriir] in itrmi of a 
i.rrrfa i fnra huh ac it ai a Hirer, r n. phe - 
•'•"■■d iSM.i.r - - ipr.-nt laliiudir-al apalial acalta 
i *ri| r mapped »u iJie mnuiphere) 

-.'-I*. *1-1. Ife ideriil, tint length aa roughly 
l*i ... ul! a,<e m me mierird-V region. 
Ji.-ihl. epraiirg. tn.a acala length, whan 
.U.]li>'d It. i‘i* | ri|i« rili; .In electric lialJ 
|j»» r i‘. 1 1 -. apr.rir, pura The nu|nil.le 
<1 ih< r t tallel puleilial dr/p betaera iha lor. a* 

<f '•* i* *'•! * "I'.mI .ml rr.*i|nMT*aj nrrr. A pre* 

• ser . .-l«i.. -i liven jnnar .ynMiHra i, glvrn - 
I .r i- • urn i. n - . jt, tin ti ..i, <..f il - paper. 

| It,, . 1 ■- . ..III. .nil lirrl|.. li- .Erli bail 

• [.irallrl y- i. it, «l iln-p ai anaiiin.nl 


. Blue. Piper I a 1 1 ,*«. 


V.lj tnieeaill.-.-. titnai iulir wind and aj|nelg- 
IfMli 

• IMBlAfliAl MAS TUB lU'dlllCfAL-» Af Thl OBSKI 
w uir mr it. i*n iiwix stunt cimuxcmbt 
*• »•>" '»■< I9A. bvcijvljk, n» Ralbirlandal, 

P I airfield, A. Ljilk, ad O.T. fuvot 
iLarieal.ica *, AKlBi-l, tuppartid By data iol- 
le.iBj t T iwf-r, iwy-l aad an-h Auija t iki 2 | 
l-iiv I»/I t/liii luii nMumni hare kin 
uted i... <irl»a i*.t MpilDiiin'i rnkllaw 
t'.b if hfjfi anl t.l If alter lb itC), va loc- 
i'? ■ I'.eJid apiel of a boat « kafitt %y (va le- 
depr-leit Mlir lii and Ihlrlaan (u KM k* aaa* 
■uiad hy »« Haul in drift patters). PnllalS, 
field j*J van dn a liua (Kf-i hare beta and to 
ealat liih Iha lalel llli’l petition rllb Hipm 

Co Cha ■•*? • top run. Altai Iha UXtlaX aioiiiag 

of H-a ■■■"ite;a<ii, iha eaitllU* tnulael i« 
tha eeintciMilk let won of I fee 1 st cirri cm* 
aidetrJ. iiecailnilly iKamlnlii ihu ua i*. 
lerpnialri ai '«i«n an peat It field Kmi*. Vhan 
ihr ayi.ccrafi wn in iha augMiaahaub, babul 

plaint flewi la|tallll ta iha uptigyMi eta 

derived flew aur electric (laid Maaucaaaatt. lu 
I lew nkclif was higher durlag periods when i]a - 
IntarplaAeiarjr aaiutatlc field uuatf ■ iraltauf 
aeoponant ai rowpared to periodi ata a ■otlbward 
Mt praaesl . Oa ihraa wriiiw, ta w* 
vliiMat was ancauaiared which waa Niilif typi- 
cal ugneieaphaelc or naBnaloabeatb-liU, U ii 


aiy.ird l r.ar In ihgir Initancoa r.EOS-l either if* 
rnittcJ ilu- tMfrctvlpl.irr or encounteiod a "■If- 
iifiii lil.md", enured by a tearing uda Inacabil* 
III ji the p lynoiupj.jte. Uo electric flald 
Ji.'ppc.l m i«tu i.r veiy tail I valuta In ihaia in- 
tlanrci. 

I. rciphis. Bra., Pino, rjfnr 111 III 


'•h.'.i Iniriarl I'.nt l-.ivcn <.,|»i alinl wl rntirii. 
*l<i.<*ra 

a ivirr inf |r<Aiiu': m mr ■.TA'.!Mrn"i pr>iw l» 
in»: KAi-NtnifiirATii n-v 

c.r. P.iaiall (Tmtii.iir ol in-uplivnlca -ui.r I'lpiw- 

I- 1 if Phralca, Unluorill i .f i'4l Ifxrnlo, l«,i 
Ante lea, r* UMMIJ 

II- iT. 2h.»anf, B. I. Vnllur and I, Ml. 1 rn-lu-t 

l‘h cat rational and Ihcurcllrnl In-nai Igil loni 
I nd lento tljit I he ahapu ..f llm rvignelnnpEere la 
nratlv i/taalil.’ -ibr-ut Ihu planr drf Inrl Sr the 
ahoiraleJ tolar wind vilqlt- nnd Lhr cailh'i 
rignetlc dlpule a -i la. Nejrrr Salrai, onn> phan.-n- 
ana such ■■ nngnrtlc pulriilane nnl Rco-jgniEIr 
actlvllv un te> Indicate chai llm rflidlvii w- 
lar wind airtvnl direct Ion La perh.api It* id iha 
dam aide ol Hu-in. Thin apparent paradc-t my 
have a alnpla rr?ulu( Ian alnre It can he ai.om 
that th.a location of the atagnal Inn point in iSb 
nagnotosheilli flow la ahlflcJ Euu.icJn .lain by 
Mho rflrrla not Include! In the nlrplr gardunsnlc 
mdal of the- aolar wind Interact Ian . Tha shnpe 
of I he nagnctnaphocD la II it I r afire If! hr the 
Inr I ualc-n af Ehano of) 'all. Navever. I hr 
ollr ol the nragn.ttli.il point thlft la vsrr aenal- 
IIvb io ll.a Alfven Hut. r.u-ibrr and ran c-nlv 
account fnr tin- largrnr repartc-l nhlfla ivl 5°i 
■I low Ha>-s nu-ihrr* icl.bi. t BinanaE Ion pn In I , 
Ttngneroahcatli, n.ignol If fd last lunal . 
r.t.i|.h.s. Pci. Icll , riper I Ll 159 


A1J6 MV|nnt li? tal I 

I0M ftlTIW AT IMF PTARMA SHEET DOmDABV: 
ClMULTAHFUUa dltflEhVATIUUS ClP INCIDENT AND 
DEFLECTED PART I Cl. PS 
M-K, Andrews I rtiyrl-n anil Fnq inoar ln<i 
f..ib.siar«<ry, Pr Iv.i to r*.ii, i.nwnr Hiiti, 

M.-w ?n»l in.lll'.H. p.ily sn.d K. Fopj-ler 
r.iti which show onorqot 1c Ions tnttlnq 
rnwjnlr. ehn t-irrh at the tilinru r.heot hnuniUry 
sro oc’-onlcul. Thi* tonp jrn :i|Utl,illy 
■tini’oiAv.) on ch Ch.lt tns muni unnrqetlc 
Mitl.'lcn lio futthcBL (ua tlio neutral 
fl «l ■ SInu 1 t.iupi.iiily, lum-ehariul inn 
njvicii.i warn nron In the angll psrtlcln flux-n 
m’vtn>i Fr-m rho oirth. Thorn pirilclon aro 
hi* 11 eve. I to fch" pgrehwjrd lotting Iona 

ATcot thnlr to f loci Ion nnar tlio o-trlh. It la 
arguOwl that these dlupotolcn effect! rr*8>ilt 
riom .1 v«a{i trail on of a tallwardo nuvinq 
soutce and a cross-tall electric flalil. 
Gcuphvs. Rea. Lou., Paper 11.1138 


]IJ9 Ktinaiapiuii 

fUHHiraPAUJE MISILIM'.i nux tmnsfef events ABB 
HAGHETIVSHEATH qUAS I -HUPPED D 15TB I BBT 10713 
X. U. Speller (Top I . of Aitra-Crophrolca, CupuB 
Boa 141, irnlv. or Culnradu, Euuldor, cu. BOJOfl 
D. J. Will Urn 

Thrao-dlaanilenal enargotlc Ion dial rlbot Ion 
f unc I i one near cha ugneiopouna Iron ISEI-1 are 
axnlnej rot Novrobor 10. 11 IJ. ffagnatoepharlc 
dial c I but Iona Inlilnllza particle orblta In a 
alrpla. fual-uallt. ona-dlsenaloiuil nggeio- 
peuaa nJa|. Fart It lea ara followed Into the 
ugneirahralh and tbs mdaled dlarrlhotlcn le 
eczparad vlib tha obaarvad. Tha roaulia IndltJEo 
iha necaaaliy of a "connected " Mux tuba ror this 
lice period, but raccnnact too -Ilka tangential 
electric flalda are Halted to about 1/2 til/a 
unless they ara quits loci Mead. '>!■■ [-trapped 
Jlnlrltutlona obaarvad In the ahaarh cay ba due 
in Iona wlch large pilch anglae which leak out 
Cora slewlv thao Iho Iona al mller plrth 

(AipMonaH, anergeilc |naa, reconnec- 
tion. eolela, flux trenafei n«ni«. I 
J. i-auphvi. Rat., Blur, Paper IAII-14 


k?)9 Ha^ieisyauau 

THE THICUESB OF THE KAG9ETDFAUBE CUPP! NT LATERi 
I SEE— I A5P -7 OBFERYATIOO 

J. Berchao ITnatlCutaof Caophyalca and Planetary 
Fhvalca, I'alveralt v of California, Loa Aegalaa, 
California *0021, I'.S.A.) C.T. Ruiaall 

A aurray of thu EagnatoyauBa Ihlcknua gwar 
tha dayalda ugnatoiphara la carried out by 
using th.a ragoatlc field aaeaurmaata (kb the 
twin 1 SEE— 1 and 1 SEE-I UCLA fluagata ugaagoaB- 
tara. The oagnacopauaa Id tha ranga of local 
tioa frn MW to 11GQ aad at GSH Utltudaa fm 
t-’ IS 0 . La fc-ml to bo In coal taut rapid and 
Irrapilar utlie with value II (■■ ranging. In BO! 
ol tha casaa. fru 10 tal a to B 0 b/a, and cha 
currant ah.aeC t Me kr.ee e fica 400 to 1000 Tm. The 
■klcbilii an Hi eh batter ordarad by dipole 
u (nolle lac I tide then by CJM latitude. Bear 
the oegnecl* equator the ugnetopauia current 
ibeat la tklmeei, about 30Q Eh on avaraga, TMa 
obaarwatlcn anggraca chat racannactlon ii laltl- 
Jlad tn c‘» equatorial rag. Lone rathar than In 
iha polar cuapi. 

J. Crophrs. In., Blue, Paper 1AUM 


5739 Magnate pauaa 

E FI DEICE FM OJU1-3TITIOMRJ rtCmHECTIMI AT THE 
CATS ICt MHITOFAIIBE 

J, T. Gosling IPnlvaralty or CallTorala, Loa 
lla>oi Fat 1 ana] Laboratory, SSO-XS «3«, Ua 
mM1 ' J - kibr Idga, a. J, Bone 

a. C. filhei . o. Paacfflitm. R. Scboplca, and 
C. T. Bbsiall 

Savaral highly unusual aneountars with the 
•arth'a ■■gnatapeuia ecourred during in < 3-tour 
parted oi fcvnber 22-21. E*79 whan »■ 1HE | 
and 2 fatal 1 1 lea wira naar orbit ■ pc I to 
V 1 * l * WO local tlwa. Thru distant ■■anilo- 
plosa nroaslnga eorraipoMtd Lo a annular earih- 
■ agns to pause dlilanti oT r M. « B. and wars 
aaaoolalad with a drop In aolar, .wind dynaalo 
(raiaura to a Vllua fr l,« , ia“ ° dycia oi -Z k 
■MOO tlaai lewar chin la typical. Accelerated 
pkaiai fists. Wai a aagnttuia and dlracHen vtre 
caniliLmt with Hi# prcdlclloni of ritsnmallon 
Lhenry. wn obeireM on a >a h or ar«ara| aatal- 
llle 1": O'Cilara with iha wignttopiuu end boutit- 
■ry layer firing this 3-to.r parlol. furtarr. 
tha rials varlatlcns through tha eiagqatgpauie 
l«T"r iugiasl lhal the nagnatopiuit ha] tha 
aLruelure af a roiatianal discontinuity at 
require! [y reconreallon Erifqry. TFfia ebstrys- 
( Llrr:* thus indicate that on rcrsilon recanninicn 
•t tna diyaldn ■agnatopujaa eB n ba > quasi, 
slbllmary procas*. Grmtgntlic sctlrlly during 
this 5-Mir perlr-d mi far at Iran g h0 urs 
inareartar was aatraaiiy low. Thvi dsyaMa 
rarcnnactloo ia carialnly rat a aurficlant eon- 
dlbton for inhincil (acoignatle ictlrtly 
(M?cnni-llc<i. angralopauie 1 , 

I. ( ?r*<rh|l. Rat. , Blue, Paper |A|U? 


Fii’*'* *• .r »r tl*r», <,r r ir< cl.it l* u 

ll". r>i, HB' l« r »» ITT 

k. '.*lk IK Ilf jortB'r.t -T PlinLra or] Sstr. r..n, 

'•r.l«»r jI'.i <.f Ivim, I- in lltp, |> vmi 

.1 rrf.lsr. cf Jln|nl»r>.| |!ss-M -Ivr.pllr tal trvi, 
tf.ni Is c-cur et CE.e irur;n uf uranl t||> 
r-irl- rallill* r. !».■(!. >» danaltt witr.fn ii.i-, 

■I .roral |la-.»i culli, dniar nknei Irun llnllr.) 
u>eri>. wire d-ito, nj l«so tban 1 car* fr{»i i.n 

' I * I *1 f irl-, M 7l»* • J' J ■.•grill.' r„-_ 

'■li: lilituA-, 71 . r iltltudB tariotlnn of 
'•o.r<". it l I'll I-Tu !-**es n ■Inlnw, In. tin rolln Ol 
i Ini v* Ip I I T|rlnlr..n ’rry-junnC) |r, (In 

Mill kl ■- i .'i'.fti f&r Ua '.'Hurt - 1 
1 A.-*. H.-r, I l'. r« few. .l|, ..ur.-rel -av.ii, - 

<aoyhya. let. i.ett., rw luoaj 


57*3 T la ua pause 

ISO-1 MinUTUW OF Hogg 

nemn of m TuottJrwu owmSKUMTor 

wmw KMRoric Acrimr • m,ow w 


J. f.. Soiwita fThyalca DaaarkMwt. 0n|«aralt» 
*f Mabana, tmtoulu, AUbs^jjoK ' Tl 


laughar, C. B. Oiappall, E. C. Shelley, D. T. 
Young and ■> H. Anderson 

Thanal f« 100 olaccisn volte) iun obaarva- 
t lone nada with cho Flaaoa Cospaoitlon Exporl- 
■ant on ISgE-l Bto cnablnfd with plaioa denalty 
prof llaa obtained fron pleaea froquancy saaa- 
u route El aide with tha Maine Haw Exporinani 
to conduct an Invoatlgatlon of thaiaai plasiw 
behavior In tho vicinity of cho plaaemaphoro 
during period! of quieting aagnctlc activity. 
Unreal ly, tha principal thrreal Ion population 
In tha plaisaaphorn conalata of cold (kT £ 

1 oV), Isaeroplc dial rlbut Iona wt|h Ion apaclaa 
la Kb® oidiT of docliunca H*iHo :0 , vhili 
outaldo tho plaanapausa, iho obnorvnd T ' 100 
eV Ian distribution* usually are flald-allgnod 
In structure, have character la tic energies 
E 2 10 aV and H t l0 + !llo + order of doeinanco In 
flusaa. During period* in which tho angnerlc 
activity quiets, the above two regions arc 
asperated by a new irglon In which, at Urea, 
low-antTgy (-1-2 oV) H* and Ha* are found 
flowing along the wagnetlc flald lino*. On 
other oecialons following quieting uagnaclc 
activity, pancake dlatrlburlona (peak flurea 
■t 90* pitch angle/ ara ebaarved In rhla 
region. Drhnr l unpin dlatrlbutlona hive been 
■can, and those coaploxltico and tho linlro- 
cloni of Iho data covarag* preclude a laLla- 
foctory alnple Intarpncet Ion. It aeaea 
plauglbla to Identify tbla region «» lb» site 
oT plasDipshoro rofllllng. However, cbe data 
presumably eloo contain avideneo ol tha quiet 
tlec Dial Ion ol the plaanaapherc bulge rBglon 
Inca tho naming sector. 

J. f COphn . Rc*. , Blue, Paper IAI1BI 
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1SEE-I OBSEIFATIMB OF 0** IH THE HA CHET OS PR EP£ 


J. L. Koiwlci (Depart (sent ol Fhyalea, Unlvsraity 
of Alabaaa in HunravlUa, Huatsvllla, AL 55B99) 


57*3 FluanpauBB 

LGH0ITUDXNAL FARIATIOHS OF FLASHAPiUgg RADIUS 
AND WE FBOFAOATIOH OF VLF KOI BE UI1HIN SHALL 
(AL * 0.5) EXTENSIONS OF THE FLASHQFHEU 
A. J. Saleh (British Antarctic Survey, Cao- 
brldga, tSfUUD} D. L. (brpantar end H. Loiter 
Blmltuioua broadband whlatler recur d la ga 
Bade during Lba International Kagietoapherlc 
Study (I») at the tin Antarctic slat Iona 
Ballsy aad Bipla have beta uead to study 
longltiaJUal varlnllona In tha cadlui of tho 
plaeaapeuea obaarvad daring local aftamaon. 

In both af tha twn pariedi studied thus far, 
uhlftlar-dsrlvad equalnrlal alactron density 
prorilst laply an lncraaaa In ploetapauee ra- 
dtui betwsa tha longltudaa ur Slplu and Hal- 
ley (A* - 30*) at AL * 0.5. Intenia VLF nates 
('2.5 kB() was obaarvad at llallay but nor ac 
Bipla, aid by acho analyala Its prapegel ion 
path was Idantlfled with that of a whistler 
coupon bhi travailing closa to the plasaapausa 
within tbe region of larger radius. Ibis leads 
10 tha eoneloalon that tbe nolia was gMaratad 
by • gyroreionanca laitiblllty whan energetic 
elect rose (typically 10 fcaF), drifting east- 
warda In tha plasnat rough, ascoiaitarad enhanced 
plain* denalty tn the iaall s atone Ion of tha 
plnaBta phare . (plaamspiuea radius, VLF nolao) , 
Geophrs. Tes. Lett,, Paper 1L1139 


5J70 5hort-perlod virldtlons of mienatle field 
PROCE'jSES INFLUENCING THE DIURHAl VARIATION OF 
THE AL INDEX AND IIS RELIABILITT 
Robert E. Hollar < Institute of Geophyilcs ind 
Planitsry Physics, Unlvenliy of CillfornU, Los 
Angelas, Cillfornla 90024) tnd Jamas A. Slavln 
A study of the average daily variation of the 
AL tndci for tha yeirs 1966-1974, Inclusive, 
shawt (hit near the winter solsllca thira Is g 
diurnal ok Illation with an implUuda of 45! or 
the srin. The amplitude diminishes to about 101 
or Lh* Min near tho tinner solstice. The maxi- 
mum and nlnlnum of the winter oscillation occur 
• L the hours when tho lULloni contributing Lo 
tho Al Indoe have thalr nix! mum gnd minimus lati- 
tudinal covirago, respectively. In on at tempt to 
Interpret these results a physical modal based 
upon obierratlonal data concerning lurorol elec- 
tron precipitation and ionoiphork conductivity 
hos been developed. It is postulated that elec- 
tron precipitation is the donlnant cause or tonl- 


letlan responsible for the conduction of tho 
MOetwird eiectrojet throughout tho ytor. In tho 
foil and winter months the eiectrojet Is confined 
to the band of precipitation while in the spring 
and sunner nanths the contrl but fans of saler Ion- 
lie Lion pimits e latitudinal spreading of the 
currents. The model predictions are consistent 
with the observed pattern of change of the aver- 
age talus or AL for the Individual AE stations 
between the winter and limner solstices. It Is 
■Iso consistent with the change In the frequency 
with which the stations contribute to the deter- 
minations or tha Al index between the solstices. 
The results Indicate th.t AL Is best suited For 
ostlutis or the westward eiectrojet on a contin- 
uous basis during the iprlng end summer months. 

An obsirvid Increase in the average value of AL 
with decreasing corrected magnetic letltude Is 
interpreted as due to larger eiectrojet currents 
"IS w ,trt “ 1th lar * ,r "Beetle disturbances 
which produce in aqua toward displacement of the 
polir cap boundary. 

J. Geophyi. Res., Blue, Paper 1A1145 


” wtaTSu (l *“ * hin 1 

™ mreVs" 8 ..^ "**”“»«» IKTOi F»n» TO 
THE JUU M, »77 IB KEH CCHHENCmilT 

Ai«^" , !II. l ? 0 ! h, • , “ , ta,tlBM * of 

AljfltK, Nlebiski, Alnki 19701) 

A isrlai of throo itrvciurad hi aHB es wnro 
obrervad prior to ch. July 29. 1977, auddsn 
core.neaa.nt by sagnatoreur eta liens at 
Australia, 

and Fnsroi. Antarctica , Signal ehsraet.neitci 
■r tbs svinta lead us to infer that tbs n*sr- 
eonNgs,. CnU.g. an! H*cQuar la M.JZ. 

wra n.„ lh . 10ure , |uu lln „ , h< 1<eon- 

c«lBT Prc ' tU * rovch rate* for Ion 

cyclotron ware* calcolstsd Tron II nnar I Mid 
•quel Inna f.r an an I.n, Dpi C. drifting ‘u™ 

In'thB ’ r,,,K ' ° f Tfeshly Isjactod 
pleeM tn ,he afeernnsn signatoaphari ifnr 2310 

L . Thli !■ ronali rent with the 

Incraaaa4 rnBvBctlnn to ho axpicud wl,h tha 
■•haatvad acuthward turning or the Interplsnitirv 

V7' 1 : pri " « «°A4.n z;:r 

J . Res., Blue, Parer 1 Al MB 


Observations or 0++ by 1SEE-1 haws revealed 
occasional O**/ 0 * danslty ratlna of the ordar 
unity within iha plsaaaaphere. However, coal 
ploaniepheric 0**/C* density rsLloa era genu- 
al ly balm 0.3. Thsie ratios agree generally 
wlch thoss assn by GE05-1, Within tha plsans- 
* phare, tha 0 ** population appears to ba pri- 
marily cold and Isotropic (aa ii typical for 
■sjor Iona). Qutalda tha plaauaiphare, Q*+/o* 
f lald-al Ignad flua rat loa may be of the order e[ 
0 . 1 - 0 . 2 , though they are frequently much miliar, 
and tha 0 ** dlatrlbutlona am typically Meld- 


and tba (r^ dlatrlbutlona am typically Hgld- 
sllgned. A ram observation of a unldiracrlnnal 
conic in O** la also reported. 

J. Gaophyi . Re». , Blue, Paper 1AI120 


1775 Trapped particles 

LORG-TRHH INTENSITY DECREASE IN THE 8-2J W*V 
PgOTOH FLUXES AT LOW L VALUES 
Danlal R. Faralgnault (Fhyalea Reaearch DirUlon 
E manual Callage. Boston, Hasssctuisatci D 2 IU) ' 
Ernest Holenen and Robin C. Fill 
A llva year continuous obaarviLloo, 1963 to 
19*8, ol Che 8-15 HaV proton population, at L < 
2.0, had shown a nonotonlc dtcraaaa In this pop. 
ulatioD, Vo ha va obaarvad tha atmr proton popo- 
Latloo from 1970 co 1976, using saparlaanti flown 
on aiveral USAF aatallltao (72-1, S3-2, 51-3). 
Thoao data together with publlahad data from tha 
DIAL aatalllta show that tha daemsaaa In cha 
protoo flusaa drat ohaorved from 1963 to 1968 
have continued unabated, at laaat until August 
1976, and with tha bobs original main llva*, yj, 
proron flux it L - 1,35 dacayad over cha 13-yasr 
parlod (1963-1976) with a seen life, r, of 3 . 7 * 
0.5 yaara. At L ■ 1.90, T waa 4.55 t 0.16 year.. 
However, the proton flu at L ■ 1.70, which had 
(irat bean report ad aa conataat, started de- 
creasing 4. 1970 to 1976 with T • 3.07 * 0,25 
years. Feasible asp Jknat lone for thle phano- 
uanon can bl divided Into tba two catagoriaa of 
natural and artificial affects. Vs reviewed 
cheat different ef facta and conclude that mat 
likely we ore seeing the dacay of tha high energy 
pro tuna rad lacrlfautad hy tha "Starfllh'' high 
altitude nuclear explosion. (High energy proLone, 
trapped particlaa). 

J. Gsophyu. Has,, Blue, Fapar LA0955 


5775 Trapped Particle. 

A COMPARISON OF CH ARACTIBI BTTC TIME! F0I 
SATELLITE ABSORPTION OP EMUOETIC FIOTOHS TRAFFID 
IH THE JO VI AH ABO BATCH HUB MAGNETIC FIELDS 
L.L. flood (Lunar and Flsnatary Laboratory, 
Dnlvaralty ef Arlsona, Tueann, Arlaoaa 85721) 
Tha ralstfva syreatry of tha Siiurnlan regnatlt 
flald with ratpaet to tba rotational aquatorlai 
plana result* la sharaetariacle tlaai fer 
si t alii t a absorption of trapped anirgacle proton* 
that are typically go* to ihraa orders of 
■SRnltuda laallar than tha cormapoadlnl Jovian 
aatalllta absorption tlaai, Tha aaxlsua 
dtffaraaca occurs far nearly aquatorlally 
■lrrerlng particlaa, Aaaualng that tha ratal of 
radial dlffuelon ara comparable within eba twe 
nagnetnipharta, tha tonar Saturnian aatalltlaa 
nra non afftclant ahaorb.ra of Inwardly 
diffusing Iona than thalr Javlaa countarparta. 
Thui, via tha nachanlan of latalltta abaorptlon, 
tha rotational aynatty of tha planetary nagnatlc 
flald nay play an luportanl Indirect rola In 
determining groan properties of tha radiation 
anvtronoant at Saturn. 

Gaophys. Rot. Lett,, Papor 1 Ll 1 (0 


5777 Andes tte-rhyol lto 
rETF.0CEt)E315 OF OCEANIC ANDESITES AMD 
PHYOLITEB . 

5. llaa lie and T.S. Peter Ben (Department of 
Goolaqy, ALlegaton 41, Sold Bergen . Norway) 
The andealtea of the Intra oceanic 
island arc systems vary in allies content 
from 49-501 S 10 - to about 769 SlO,. The 
most primitive eompc.s 1 1 Ions with about 
5D3 810 , , the basaltic andealtea, are 
pr lna ry ’'compos 1 1 Iona geno rated by partUl 
melting of the subducted oceanic crust. 
The oceanic andealtea can not have assimi- 
lated material from the continental crusts 
and their petrogenaals afford information 
about the procaaaea occur inq In tbe 
Bon 1 off zones. The compost t Iona of oceanic 
and continental rhyolites Are different, 
reflecting a different aource materials 
for the two andesitic aeries, t Intra 
oceanic Island arcs, andesite, magma 

J eneratlon] . 

. Gaophya, Rni., Red, Paper 1B0D06 


6799 General or Mticel lanBBus-Hagnatosphara 
PLASH* NEAR 10; ESTIMATES OF SOME PHYSICAL 
PARAMETERS 

H. 0. Niva Ison (Institute of Geophysics and Plane- 
tary Physic* , University of California, Los 
Angeles, CA 90024) and D. J. Southwood 
Modal* or lo's interaction with the Jovian pl»«®* 
are examined to assess whether conditions hanrno u * 
Lo a spacecraft flying by lo it about 1000 km *“** 
Its surface should ba anticipated- Only t«D moo* 1 * 
ire regarded as const slant with most of tha pre*' 
antly aval labia data. The ■Ionospheric' medal al- 
lows field-aligned currents lo close throuoh lo ana 
Its Ionosphere. The ■magnetosphBrlc” model allows 
tha currents to closa on an Ionian magnetopause inn 
across a tall neutral sheet. Although only WJ 
latter model provides an explanation for the pH*" 
angle distribution of energetic electrons mMSuf*“ 
by the LECP detector on Voyager 1 , the Imp! Icsuons 
of both models for near- Jo plasma are explores. 

The plasma density is found to be roughly lh* *J™ 
near Io and elsewhere In the torus. In Jo * «“ 
the plasma Is hotter than elsewhere In the toe 1 * 
but In the extreme case the Ion temperature is 
merely of ordar the temperature In the ttrressna • 
ring current. No special problems are anticipate 
Tor s spacecraft subject to these plasma condition*. 
J. GoophyB. Res., HI i.o , r.ll'Dr IAII7I 
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Physical Properties of 
Rocks 

icily, I caesura and Flow 

SrS?mwr » anct-SLiP events in a large 

oknbn'w-S^ Gaologleal Survey , 345 Hlddla- 

tt. Mae.Pt uf a««ra«t Fracture energy for 
I-llur. proeeae la alloyed by uny 
[a nodallng ..etbquaVa iourna. u. 

U, ncaadlng a boar cracks. Uatng 
,f ahrer atc.Ia and rel.clvc dia pi. canine 
“fJfjS-aUp avanta guner.t.d along a atau- 
!rei iraparad fav« surFaca in large (l.ha a 
“If; n iuj grantia block and a ■lip-weskanlng 
IwTi fB |. C ba fault, direct aac bastes of cha 
“^LiTahuar fracture anargy of ch. attck-.Up 
have bean obcalnad. For event a goreraced 
In a finely ground feult aurfaca. apparent lr«- 
.. nargy raagaa fro* 0.06 !/■• a* a noreal 

1.1 H7* to 0.8 J/- 2 at a noreal acre.. 
Ili.lHFa. In tost raat to satlnetei For tanalis 
! „* (great Ion, v. find tkat cha apparent Free- 
" H.ny of Itiek-allp .rente lncreaaaa linaar- 
wvlth nuraal atraea. Tha raiulta for the allp- 
(utaaing nodal for the atlck-.llp avance are 
HOltally C one 1 scant wlch eonecltutlva fault 
Ci-la auggaaced by ohaervatlona of stable alidiog 
la ailur seals axperlneiiCB. (St Ick-al ip. apparent 
{factum energy). 

CwpKya. Baa. Lett., Paper 1LI07J 


HID Elasticity, fracture, and flow 
UfUHHCE OF STRAIN RATE OR 0] LA TANDY AND 
iltlKni OF 0 SH 1 HA GRANITE UNDER UNIAXIAL 
(WKSIOH 

0. UN (Faculty of Engineering, Yamaguchl 
Ihlnnlty, Ube, 755, Japan) I. Ito and M. Terada 
ualadal coopretslon tests have bean conducted 
* IhhlH granite undtr various constant axial 
drain ratal ranging from 10'* to I O'*. The 
multi showed that the strength and cha acoustic 
Million rate Incresied exponentially with In- 
creasing strain rate. The Inelastic voliaaeirtc 
strain rat* defined by the differentiation with 
mpacl to the stress increased with decreasing 
itriln rata. 

fha redistribution of microcracks dua to suh- 
crltlcal crack growth was considered theoretics 1 - 
ly and the equatloni derived Tromthe theory was 
Expired with the experimental results. The 
ijrteaent betwean the theoretical and experimen- 
tal mulls shows that stress corrosion plays not 
only t eajor role In the brittle creep under con- 
itant load but also dominates the strain rate 
iffKts on strength and dtlatancy observed In 
tha constant strain rate loadings. (Strain rata, 
Stress corrosion, dl latency, strength). 

J Gmphyi. Rot., Rod, Paper 1RII77 

kilO Elasticity, fracture, and flow 

OH "THE EFFECT OF PRESSURE OK THE RATI 
(7 DISLOCATION RECOVERY IH OLIVISI" BT 
B.L.raiSTEDT.K.P.X. NICHOLS, AMD PAUL H0SXACK 
l.ltiatn (Oeaan Raiastch Institute, University 
»f Tekyn, Klnaaldel, Hakanu, Tokyo 1*4, Japan) 
lna racant pi par, Eohlatadt at al ■ ( J .Cauchy ■ 
hi., fS, 3121-3130, 1980) hava aad* high praaaura 
MMYiry reperiaaau on ol Ivina and aatlaated 
Itl activation vuluna (or racuvary prccaaa(aa). 
Thalr HE hud of analyala uf tba azparlaantal 
4 *ei, haiavar, contains a baalc error and tba 
illailattd valuta of activation paeans tan, 
•■facially tha aCLlvatlon voluaa, hare largo 
•n«i. The carrocLed values of activation 
*“W <1 and vnliaa V ara, q>323*18 lu/nol 
irit*L9>2 uF/nnk, Inataad ul 0-300*15 U/nol 
•Mt'll'l ca’/nuIlKuhlutadt at al. ,19801. 
Mlitaatlon, rat ovary, high praaaura, 
mivttlen vuluna), 

1 f Mphyt. Rsi, , Fed. Fapar IBM 73 


6110 Elasticity, fracture, and flow 

km!K Slum! 1 * 1 " of es,iwt,0h mm F0R 

Southern California. Lot 
Angles), John C. Sinlth and Gerald Schubert 

volSre 5 ? SSE " 4 **t ‘mates of the acllvatian 
volume V based on several theoretical models 
with measured values In mauls, alkali halldas. 
and olivine. The theoretical methods testad 

one besed upon the empirical correlation 
" d relUn 9 to"brrature 

■nTLiry* 1 it! h jj? 1 ? b4,efl “P° n s1, ^ ,e Mastic 

« U ' e s i ruclurB - For «talk and 

wlting relation works well, but Tor 
alkali halides, tha melting modal predicts too 
large a V* by an approximate factor of 1.5. Of 
the elastic models, the dilatallonal strain 
energy model Introduced by Zener (1942) provide* 
reasonable estloatos of V for metals and all vino, 
hut It also overestimates V* for alkali halides. 
Zener s (1942) assertion that the experlrentol 
value of V* should be bounded by theoretical val- 
ues calculated from strain energy models which 
assume pure shear (Kayes, 1961) and pure dilata- 
tion Is supported by the available dots for metals, 
oxides, and alkali halides. Those provide upper 
and Inter estimates for the variation of vls- 
mitty with depth in the auntie. 

J. Geophya. Rei., Red, Papor )Bll?t> 

6110 Elasticity, Traetura, and Flow 
UPPER HAHTLE VISCDSITT DERIVED TRIM THE 
D1FFEREKCB IN REBOUND OF THE PEflVD AND BOflfEVIlLE 
SHORELINES : LAKE B0MBVTLLI BASIN, UTAH 
Q.R. Paassy (Dlvtaton of Ctn logical 6 Planacaxy 
Sciancaa, California Inacltuta of Tachnolngy, 
Pasadena , California 91125) 

Twenty-four new field ueaiuraaeati uf ulavatlon 
of Provo-lavsl and Bosnovl 11 a- lava 1 ihorallna 
tar races provide dure fur raannlynla nr liua title 
rebound in tha Lake Icmnavllla kaain. Analyala af 
rha dlffaranclal rebound batman thn Provo ahore- 
Una (aaxiaua rabnund of 43 n) and tha Eoroavllla 
ahoralina (naxlmun rebound of 69 ■) rnqulxaa that 
tba latter ba an equilibria shoreline. Ulchlu tha 
ucaauraaent errora, tbe Provo aharaltua Inrmd 
after tha alasrin llthuaphare had attalead at least 
91! equilibration to the rnoval of the uetar load 
between cha Bonneville and From ahorellnati within 
tbe arrora, tha Provo up also represent an aqulll- 
brlun ahnrallne, Fro* the neu data praaantad in 
thle paper, the beat aatinata or the upper Unit 
to the affective vlacoaity of the uppereoii uantle, 
■■■(Bing a half-spare modal and a 2000 yaar tlua 
Interval batman the Bonneville end Provo shore - 
llnas, ta 2 x 10 l * H aic n' z (2 x 10‘ u polaa). In 
addition, cu^erlaoQ of aburullnn rahuund prorilaa, 
for both ihorellnes, with thaorotleal pxoriloa Iron 
plate flexure medals iodic* tea that tha mean flex- 
ural rigidity of tha Raain and Rang* Uthoaphera la 
1 X 10“ B n, or alight ly laaa. (Vlacoaity. upper 
untie, flexural rigidity). 

J. Geophya. Res., Red, Paper IB1271 


6190 Inarrunante and irchniquea 
AH IHTrPFEPMTTPIf rrCK.IOlT Fo* NA'JlHR. 
VELOCITY AND ATTEKUATIOH IB Wl.Trs (HUBS 
F. W. Ijtaiuri IHxwjII Imill'il' ul ■- *ph.*l. «, 
University of Hamit. Wonvlwln. Hiuill SM.’fl, 

C. 3. bl, H. II. Hnnrhn.inl u-J I. Ail-ih 

An Intutfa rourl rlc ( erhalinw I. is ■> l.vcli-p.-* 
for the purpose of ul In,", u 1 1 !.<■ ".I ' vvl.*rl(.* 
and UELcnuJElor in fuel n«il». In •' h n* 

uava train la iranwailtivJ ilir..ii|,l. I>«( n.iiivr 
rode ae panted b. u ihln laver of Ti ll, tolllplv 
rifleri Ion* In the nvit lurer Inn, litre vlih vu.h 
othnr and glvo rlav io r« <.«vaic, - f" r nvll ihlili- 
neaaua equal io Integral multiple* ol I.jII lh. 
m vi length. Th* velocliv »nd jlionujilon un br 
abcalnad bv majiurins the ouplltudr of (Iw irjna- 
alrted wav* aa a (unit Ion ■■■f i llliat me n#|r 
layer ihlcVnuaa ur Hu frequenrv. lb, rim. . 


ul tha on thud u*« loir.] aj i„. i r.iiu re By 
Coupraaalufl.il Vive nraiufi-npfli i I'll v II , r , Etfr*ury 

and carbon dlaullidv. Velu.-iil,* w«rv (cud to h. 
accural* lu within 6 . 1 ?. V.lur, .1 it., 
dlaalpir Ion fartui in- 1 ) i„ w ,, |u-» r10 e- 
raaolvad I.n n liquid eu.h uwlvr with ., I..v 
acuuxl lc.il Inpo'Un, v. ul„r,.in ij-' vilu- n o. low 

a« ID - * 1 -an be f..r 1 . J ,.l, |r.,..l,,rr llq.,1.1-. 

auch J. rtiriixv. II' 1 v.il><" i -lit tin. I r-n .- ul-..., 
dlaull Id.- irrio will, pi. ul i u.ib wllliiu 
hiiirr tl-.ui u.l)f>l. i p. ii.„„i . , 

oig inlc |>-ilvner r.li.-o >|,,| ,| ,. , ■ 

bv D.iJr. -iii.J llm ,|-l ¥ ,|,„, i, • 

un br tM-M-niri-J h. il,t« q 

leu i-r.-n lull.- q . i i,i .,|i,.|, , h ,|, ,., t, 

l-i I'.u-tV. Scircv ni .-ir.-r ml ,- . i - 1 . •• 

■ant -1 JEI- J|q -j-u-.l, j„.l ii-. ... ||,..| i 

to pitvlou-l* ll«c.| ll,. 1 1 . ..| i, ,- 

Elia pul.-ni i .1 ni u.-.i.iiriu,; | . n, *|. ■ ri.„,i|. 

Iluu lu pJMI.il r»-lf * i„.l ...| Ij.. (v. i... 

flliciuiili-n, r.<> k r. I, 

i. i .topit, -. ii-,.. r,n.t i m : I, 
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6310 Aleoaphnrcn of Flanotn 

NITPOCn «l JL PITER, A DEEP ATTKKIKEnitl SOUBCB 
R. Prlnn Ibept. of Hatuoioloiy and physical -xaan- 
“jr*[hy, HIT. Cambrldqa. M 021171 flrJ J. Ologuer 
A study of Irtwverfllblo react lone involvlnq 
nulrciilur nltibqun on Jupiter Indlratwa lh.il vm- 
tical notloni are aufllctently rapid in tho deep 
•tsunplraie to trentport larqo amounla of H face, 
tho 900 - ITDO’R loiola vbaie it la Itohlw U|> to 
the cold visible, regime. Both tanoqenaoue g*a- 
phaaa and hotoiogenaoui Iron-rate I yied reaction* 
between Hj and H, wura conaldared. Wo predict H 
■lnlng ratios ol'o .6 - ) piuiv If citalyeln Is 
eftoctlva and up la 10 piw If it la rat. 1 h-in 
“ny to the moat abundant iwuioqul librium aswcloa In 
Juplter’a trapn*phaie and potontlally Hntactablr 
by tho nautral nasa spcuticnotar which will ba <-n 
board tha 1786 Galileo Entry Fide, InlLrugun, 
Jupiter, CaLurnl 

J. Oanpbya . Rea,, Gracn, Paper ICL122 


6310 Ataonphoraa rl planalt 

TITAN'S LIFPEH ATHnSUlFM. nWFnklTI'* *ND 

TFHPflAIURR FRuH Illf LDV SAAR I* I'UI.TAT lldl 

armis 

G. R. Salih (Farth and ?pa,a S. I*r- rfl Irflllmli-, 

Un Ivaraliv of Southern Calll-rnla, Io- a->i 
Leboialorlra. 3623 Fait AJoW.iv, Tmem. Aril-mi 
83)11), D. I. Str.'bf l 

Tha lecpariluir and roapoall l„i -I thf upper 
atnoaphore -»f Titan ha,* born Infarird t>/ -biervloa 
an rcruliai I an of the i-fl hr Titan, minx ihv 
Voyager 1 I'llravlulei Sprcln-orlar. Ihr tenp- 
•ralure la l/b '20 f naar the evening irmlualnr 
and 196-20 h naar iha turning letolmli-r . lh" 
u|i-r r-wai ll'iant la 1 , will- a Jvnaliv -I 2.F 
■ .IilO 8 cn-1 al ] 8 M in. I7-« nit In* rati" 
of tH. la 8 - 1 ! al a radial dlaun.-v nf IfO" 

ka noir ihu ovenlng laialml-r where [i'» 4 1 1 

1.2 « to* in* 1 , tt- I he &„nlng (ginLn.*l,-r th-- 
|CH 4 ] 1.2 ■ ID* CM * 1 leva I I, ah. .-it .'0 1-, 

l-.wor In I hi- .Hr. . iph-ir. li-r -I.lrnn r.|.l,.>> 

ran- .Ih-.c i .IN' hi l» at I 

21 ii-vil. k. I- w me- So J,-- rc r- l-rrw. 

fl.l .in J O. I'.. -» 1 . 1 .,-t -I --l""'- -. 

i-.i»p|hl, p.i1vrwrv, 1 1 |.|.-,i-i-l ■» I.- 11 ' *"i n I '■ 

,11,-1 rtcnli»> l.r->l" "T.-l ,. '■• '• -.."lu. 

Imrnlual-r ilw l.i.Cl I * I llvi 

nn-l mink "- - -mil,- i-is!- I' 

In I-CJIV-I -lh-", hi I. avl I r n- 

>\ arlrlv i-h-i- hwnl.al - !«1 e-c. ■ •« • >'■'> ,1 " 

..... |, i - ii. j ji >'i >n . 1-1 ,..i - '•I 
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MlO Alc-.-jpliviri uf planwtn 

Fin KMIStlUH fptH UTAH'S UFPFP AtHDSFMEIEr 

(■mi i fiauKiM 

ll. F. L I rebel (tLr.al Feerar.h LoboroirTy, 
Uaihlndl-n, D.C. JO] Ik), D. E. Sharmanshy 
Analyala >,f Titan's RUV aalaalon apnetra 
,-l-i.ilnail al the Vuyaxor I encounter draanitralaa 
tl-ai rlediun lep-acl r-n H j above 1600 k> acccunte 

I- r tho Folk "I ll-r bb-irrved vulaalon shoreward 
ni linn--,. In >-anl-n,'i Ion with Iha W5 aolar 

I r.i*l --n -lata It la concluded that Hj In the 

□ i J.ji r.iap-nrfll of Tltan'l wppai alnnapherc with 
upper llail nl ■ Ing lallna al 1900 ha on Hal, Arl, 
CO, Hj, and Kl of 0.01, 0.06. 0.03, 0.06, and 
0.1, i taper i Ivaly. Xagnaruapharlc nlectrona 
Intarart with Titan's sunlit hrelaphara to pro- 
dues a pi-wer dlaalpatlon rate cl ' 1 » 10’ V In 
tha n-sphrre and - 2 a ID 1 ' w below tha arsbaaa 
with optlrn] nlgnalurra fron nuaareua Ifj Lauda, 
NI, and Nil Dill Iplala. Th* Nj rj (0-0) RydtoTt 
hind al 959 A acta aw an r-pilcal probe of Tltan'a 
rxaipheru became oi tram-nleal-n loaaea cauaad 
hr I lur-n-ar eni-tf anl prrdlaeocuilnn. Hagneto- 
apheili- clectran prrcIpItBLIoa prnducaa an 
■vrnge Jjyaldi* olrccrwa denalty of ’ 2 a ID 
-a" 1 between 1600 and SOW ka, the region af 
hilichi I lab inkaalon, Wien Titan l» within 
libiia't n.iAiirti-nphare, magncroapharic electron 
Imp i--t dlmnclutlon of H» grnrratea an H a tie 

I I- ape raru of 1 « IO l, a" 1 fr« Tltan’a *xo- 
nph-err. A non-therail H atn escape rare of 

- 2 a IO 1 *** 1 la nrlailcd from aagnatospharic 

ol net r.-n Icpac.t lonliatlon of H z followed by 

react l»no with Ul- and H; and trraablnatlon to 
pr-d-jcn hnt ll jiiqs. 

I I'.rorh/o. Pc3. , Bluo. Paper LAI 209 


*1(0 Metcnriiin 

REFRACTORY SPHERULES IN THE MURCHISON 
MEIFORITE APE THEY CO NOR UL FA’ 

I 11 Macdc-wgill iScnppi InsiiTuiion 1 4 Onaaogiaehg, La Jdij. 
CiTifotnix. 92091) 

ftvutt Refraciny sphtiulti in ihe Munh-son ru bon serous 
ihindnie thou ■ langc cf romjwid <-ai tlnllu lo ihcM id toe* - 
ming li regular Incluuonc However. Che ships tnd Internal let- 
line of iho iphcrulci lie luggeimo cf fcvmtliDn rn-oi a bqw-L 
the ireniunao of ihm mo ijpe* of refiariory tmliiiicni «ig 
gedl ihu ihc iphciuici were fj-msJ by melting of pre.K-udi 

cmjjnml Ineguiu incluvI-iiLi II So iha, iin to ptif-cil, 

icmcd tMiuln llbtndiulei nibjuucuui th.viJnics. 

Kliaiii-ir in, iuiiOn*) 

i: *,|k|i. Pei. leu., Figu ( n LI((A 


I-57S hiirlaif --f Plain, 

A SIHPII kt.i7<AHIL'AL HOW.L OF VALHALU BASIN, 

CAI.Lt ITU 

ll. J. Hcimh (Popt. Farth * Space Scleneai, S'HY 
Stony Brook, hlcnv Brook, N- I. 11794 
Tic Valhalla basin <n Cal lisle it a nuktlrlngsd 
SI rues urn which .stands over nek of tba sal* 1 - 
lllc’s surface. Although Its appearance differs 
In drlall fron luill nulllrlngad basins, Itl 
origin asy also bn alsrlbutad io ILthoipharic 
fragment at l® acco^anylng collapio of Iha Iran- 
■ Irnl cralar forned by an Inpsct avtnl. This 
piper ciplotes the nechanit* of tha cc -1 lapse 
precess by t mating tho lllhni|here as • thin 
aliitlc-Voi FUiai plastic lh *«1 (plane gnaFlry) 
or ihe 11 (i|4<frlcal ganaairyl- How of «h* 
nidFrlying asihmoipher* Inward tmard the crater 
cavity In dm ci plait K failure of th* llth-stphora 
ini piuduisi a ch ireetc r 1 it It pallavn of faults 
In lh* disrupt*) Mth-)i|hcre. H>e palteni and 
nirni c-f f.iulllng ll I fun dire of a single 
dlncaslonlcs* psrtaitcr which In. elves th* 
strength ml iMtlrcit oT the llthosphrit, the 
enter depth and dlacAtcr. and the surface 
gravity of the planot. Iha tectonic itruilurei 
of Valhalla correspond wall with the failure 
pattern eapoited fur a large crater produced In 
a liiln tci 7f- k ni weak (llrengrh • l^O her- 
lithospheric shell 
( , i.-ih. . tvi . Pt*i , Fji-er If 1 13-2 
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